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Abstract

Chapter 1.—In the 1970s, competition policy in the United States banking sector changed

from exempting competition to liberalization and deregulation. Competition not only plays

an important role in allocational efficiency but it is also essential for long-term economic

growth. This chapter develops a model of banking contributions to evaluate to what extent

banks affect the level of competition in the banking sector, and tests the model’s predictions

using a novel detailed dataset which includes all contributions made by banks from 1993 to

2010 in the United States. Controlling for banks’ characteristics, the results are consistent

with the model’s predictions and show show that a higher level of contributions increases

the Lerner index (as a measure of competition) or in the other words, decreases the level of

competition.

Chapter 2.—This chapter provides the first empirical evidence that market structure

affects the electoral power of firms as special interest groups. Firms not only affect the

election outcomes by making contributions to their preferred candidates, they also enforce

social norms among their members by encouraging them to vote for the candidate with the

most closely-aligned interests. This chapter uses a linear probability model to analyze 574

open-seat races for the House of Representatives in the United States between 1990 and

2014. The results show that, even when controlling for the total value of contributions made

to a candidate, political donations made by firms with high market power have a positive

effect on the candidates’ probability of winning. The findings are consistent with the idea

from collective action theory that concentrated industries are more likely to behave as an
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organized interest group to advance their interests.

Chapter 3.—Ethnic heterogeneity is an important factor in the formation of human sexual

network and the prevalence of STDs. Racial and ethnic ties create closed social networks with

rigid in-group boundaries and hampers the intra-group dissemination of information. Slow

information flow among groups facilitates the spread of STDs by encouraging individuals

to ethnically diversify their sexual partners in order to lower the chance of getting caught

cheating. Analyzing a cross-province sample of 39,830 sexually active adults driven from the

2013-2014 Canadian Community Health Survey, we find that individuals who live in a highly

ethnically diversified neighbourhood are more susceptible to STDs compared to ones who

live in a ethnically homogenous neighbourhood. Evidence from several robustness checks

suggests that the relationship is causal.
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General Introduction

This thesis consists of three self-contained essays that employ a wide range of econometric

tools from applied microeconomics and empirical methods to explore important issues in

political and health economics. The first two chapters of this thesis investigate two main

incentives underlying the campaign contributions made by different industrial sectors of the

U.S. economy to political candidates. Profit seeking firms contribute to political candidates

to either change the candidates’ position in their favor (influence channel) or to promote

their favorite candidates (electoral channel). The first chapter investigates the influence

channel of contributions, while the second chapter focuses on the electoral channel. The last

chapter of this thesis focuses on the effect of ethnic diversity on the prevalence of sexually

transmitted diseases in Canada. The main goal of this introductory section is to provide a

brief overview of the three chapters of this thesis.

Competition play a critical role in allocative efficiency and promoting long-term economic

growth. A higher level of competition in the banking sector enhances innovation, choices,

and efficiency which encourages development in the banking industry. A more developed

financial sector moves resources to more productive activities and provides better access to

the credit market, which facilitates entry and growth of the firms (Becerra et al., 2012).

In the first chapter, we investigate the extent to which campaign contributions made by

banks affect the level of competition in the banking sector of the United States (influence

incentive of contributions). Banks compete for deposits from customers and loans for firms.

A lower level of competition in the banking sector provides banks with the opportunity
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to increase their profit margin by decreasing the interest rate on deposits and charging

higher interest rate on loans (Allen and Gale, 2000). Therefore, banks have an incentive

to influence policymakers to reduce the competition level in the financial sector. There are

two main channels of influence: information andcampaign contributions. In this chapter we

focus on the previously overlooked role of campaign contributions. We developed a model

inspired by Grossman and Helpman (1994) and Baron (1989), to underlie the mechanism by

which campaign contributions can reduce the level on competition in the banking sector.

In order to empirically test the implication of the model, we use a novel dataset which in-

cludes all contributions (not only contributions made by Political Action Committee (PACs))

made by financial institutions which are insured by Federal Deposit Insurance Corporation

(FDIC) in 34 states of the United Sates between 1993 and 2010. We use Lerner index as a

measure of competitiveness and estimate the effect of campaign contributions on the level

of competitions using panel data analysis. Controlling for banks’ characteristics, the results

show contributions lead competition by one period. A one million dollar increase in lag of

contributions leads to a 0.07 increase inthe Lerner index, all else equal.

Although the influence channel of contributions is not denied, similar to Snyder (1990),

the focus of the second chapter is mainly on the electoral channel of contributions. Campaign

contributions made by special interest groups (SIGs) has a positive impact on the vote share

received by a candidate through two main channels. First, political candidates are able to

use the funding raised through campaigning for advertising and informative activities and

increase their probability of winning an election. Second, SIGs enforce social norms among

their members by encouraging them to vote for the candidate with the most closely-aligned

interests (Grossman and Helpman, 2001). In this study individuals who work for paper

profit seeking firms that operate in the same market are considered special interest groups,

since they have similar characteristics and share the same interest with regard to policies

and regulations that affect their career.

The positive link between campaign contributions and portion of votes recieved by a
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candidate is well stablished. A few studies cast light on the effect of different sources of cam-

paign contributions on candidates’ probability of winning, however, this study is the first

to empirically investigate the link between market share and the electoral power of firms.

Firms in more concentrated industries are more likely to overcome the free-rider problem

and behave as an organized interest group to advance their interests (collective action the-

ory proposed by Olson, 1965). To empirically investigate whether concentrated firms are

more successful in promoting their desire candidates, this paper uses a new detailed dataset

of the elections for the U.S. House of Representatives from 1990 to 2014, which includes

all individual contributions made to Political Action Committees (PACs) or candidates di-

rectly, organized by donor occupation. This paper just includes the contributions made by

profit-seeking firms and categorizes the contributions based on the concentration ratio of

the industry. The concentration ratio of the industry is defined as the percentage of output

accounted for by the largest 50 firms of total output of the industry. The related data are

obtained from the U.S. Economic Census and assigned to the contributions based on their

industry codes.

A linear probability model is used to investigate the effect of market structure on the

electoral power of firms. The results confirm that, even when controlling for the total value

of contributions received by a candidate, political donations made by firms with high market

power have a positive effect on the probability of winning. Within a race, contributions

financed by more concentrated firms explain 29.54 percent of the variation in the probability

of winning. This is in addition to the 25.42 percent accounted for by the total amount of

contributions.

The third chapter provides evidence of a positive effect of ethnic diversity on the preva-

lence of sexually transmitted diseases (STDs) in Canada. Sexually Transmitted Diseases

continue to be a worldwide public health concern. According to Public Health Agency of

Canada (2015), rate of reported cases of chlamydia, gonorrhea, and infectious syphilis in-

creased by 57.6, 38.9, and 101.0 percent, respectively, between 2003 and 2012. STDs not only
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impose a tremendous health burden on individuals, but also place a substantial economic

strain on the publicly funded healthcare system of Canada.

Identifying the determinant factors that contribute to the spread of STDs is crucial

for preventing future infections and efficiently allocating scare health resources. The third

chapter focuses on ethnic heterogeneity as a determinant of STDs in Canada. We build on

the fidelity model first proposed by Pongou (2009), to show how ethnic heterogeneity affects

human sexual network formation in a multi-cultural country like Canada. Slow information

flow among different ethnic groups encourages individuals to ethnically diversify their sexual

partners in order to lower the chance of getting caught cheating. Anonymity thus facilitates

the spread of STDs by promoting sexual infidelity and broadening sexual networks among

ethnic groups.

We test the predictions of the model using a linear probability model and employing data

collected from the 2013-2014 Canadian Community Health Survey (CCHS). We compute an

index of ethnic heterogeneity, named HHI, at the forward sortation area level (which contains

the first three characters of the postal codes) and find that ethnic diversity increases the

number of sexual partners, and hence the chances of contracting a sexually transmitted

disease.
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Chapter 1

The Effect of Campaign Contributions

on Competition in the U.S. Banking

Sector

1.1 Introduction

In the 1970s, competition policy in the United States banking sector changed from exempting

competition to liberalization and deregulation.1 Competition not only plays an important

role in allocational efficiency but it is also essential for long-term economic growth. Higher

competition in the banking sector may stimulate the financial sector. A more developed

financial sector moves resources to more productive activities and provides better access to

the credit market, which facilitates entry and growth of the firms (Becerra et al., 2012).

Schaeck et al. (2009), using a sample of 31 systemic banking crises in 45 countries, show

that countries with more competitive banking systems have a lower risk of systemic banking

crises. Although the increase in competition may erode banks’ profits but banks’ incentives

may not necessarily be aligned with those of politicians.

1See Vives (2011) for a survey of competition policies and literature on banking stability and competition.
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The purpose of this paper is to evaluate to what extent banks affect the level of com-

petition in the banking sector. We focus on the banking sector in the United States. State

chartered banks have incentives to reduce competition in the markets where they are operat-

ing. Among different tools to achieve this goal, we focus on the previously overlooked role of

campaign contributions in decreasing competition level in the banking sector. Banks make

campaign contributions to legislators who are in charge of setting policies in the banking

sector.

Banks compete for both deposits from consumers and loans for firms. When competition

is low, banks can provide low interest rates on deposits and charge high interest rates on

loans to increase their profit margin.2 Therefore, banks may influence policymakers to reduce

competition in the banking sector. There are two main channels of influence: information and

campaign contributions. In this paper we consider campaign contributions. If the marginal

contributions increase banks’ profits, the banks will contribute to the politician’s campaign.

To formalize this mechanism, we develop a model of banking contributions. The lobbying

part of the model is inspired by the seminal paper by Grossman and Helpman (1994) and it

shows that campaign contributions have a negative effect on the level off competition in the

banking sector. In the model, the bank acts as a risk neutral matchmaker who transfers funds

from consumers to entrepreneurs. There is a conflict of interest between the government and

the banking sector; in the absence of lobbying, the government chooses perfect competition

while the unregulated banking sector wants to monopolize the banking sector. We assume

that banks are able to organize themselves in a lobbying group to make contributions to the

government.

To test the model’s predictions we use a new detailed dataset which includes all contribu-

tions (not only contributions made by Political Action Committee (PACs)) made by banks

from 1993 to 2010 in 34 states. We use the Lerner index as a measure of competitiveness.

Controlling for banks’ characteristics, the results show contributions lead competition by

2For more information see the model presented by (Allen and Gale, 2000, Chapter 8).
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one period. A one million dollar increase in lag of contributions leads to a 0.07 increase in

the Lerner index, all else equal.

As a robustness check, we use different approaches to compute the Lerner index (using

state dummies and computing the total cost separately for each state). The results are quite

insensitive to the method of estimation of the Lerner index. In addition, we re-estimate all

regressions using H-Statistics as an independent variable for a measure of competitiveness.

The results confirm that contributions decrease the level of competition. Therefore, our

result is robust to different methods of computing the level of competition.

The structure of the paper is as follows: the next section surveys previous literature on

the impact of lobbying and campaign contributions. Section 3 introduces a model of bank

lobbying. Next, we discuss data, empirical analysis and a brief overview of a competition

measurement. Section 6 discusses our results and the last section presents the conclusions.

1.2 Literature review

Rajan and Zingales (2003) demonstrate that in general the existence of political connections

is a crucial factor in the structure of the banking sector. They show that a new entrant

reinforces competition and weakens the incumbent’s opposition. As a result, incumbent

banks use their political influence to set up barriers for new entrants.

Although competition is required for long-term economic growth and efficiency in the

banking sector, not all countries have the same level of competition.The paper by Becerra

et al. (2012) shows when there is a lot of competition in the financial market, incumbents

cannot maintain the same level of rents. It points out that banks use their political con-

nections to increase their market power, which decreases the level of competition and slows

down financial development.

The Olsonian theory states that firms in more concentrated markets tend to engage more

in political activities. The results from empirical studies that examine this hypothesis are
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mixed and no certain agreement has been made yet. (See Hansen et al. (2005) for an excellent

survey.)

Specifically, there is a body lobbying literature which relates contributions to specific

policies. One of the earliest study in this strand is the paper by Grossman and Helpman

(1994). It introduces a model of special interests where lobbies contribute to influence

the trade policies in their favour. In the model, politicians maximize the weighted sum of

consumers’ surplus and contributions from industries. Thus politicians provide protection

to organized industries. The model has obtained empirical support (Goldberg and Maggi

(1999) and Mitra et al. (2002)) and is used as a work-horse in lobbying modeling. We use

this framework to describe the contributions stage in our model.

To the best of our knowledge there are only two papers which study the relationship

between campaign contributions and regulation on the state level. de Figueiredo and Ed-

wards (2007) study the effects of campaign contributions on regulatory policy decisions of

state public utility commissions. Using a data set of State PAC contributions, they find

that there is correlation between private money and regulatory outcomes. We go further by

presenting a model which explains a causal link; contributions lead to policies. Our database

is more detailed than that of de Figueiredo and Edwards (2007) since we use not only PACs’

contributions but also individual contributions. As we know individual contributions com-

prise the majority of campaign contributions. Perez Saiz and Semenov (2015) using the same

dataset as ours investigate the effect of campaign contribution on merger approval in the

banking sector. They find that politicians who are in charge of bank regulation are more

likely to receive contributions from banks.

More new research is studying relationships between contributions to legislators and deci-

sions by regulatory bodies at the federal rather than state level. Mayda et al. (2010) develop

a model where firms influence the government tariff decisions. Kroszner and Stratmann

(1998) develop a model of interest group competition to explain how campaign contribu-
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tions are donated to legislators in the financial sector.3 They find that stronger relationships

between legislators and a lower level of uncertainty increases the amount of contributions

by competing groups. In our paper we do not model competition between banks directly.

Instead, we consider conjectural variation approach to introduce competition level.

The implications of lobbying activity on economy, banking sector, banks and consumers

have received significant interest in recent years. Igan and Mishra (2011) employ a detailed

dataset which includes information about all kinds of political activities by the financial

sector from 1999 to 2006. They find that lobbying activities played an important role on

deregulation in the financial sector before the financial crisis in the United States. Mian

et al. (2010) state that contributions had a strong effect on politician voting patterns in

which politicians responded to contributions by supporting the American Housing Rescue

and Foreclosure Prevention Act of 2008 and the Emergency Economic Stabilization Act of

2008.

The effect of contribution on firm-specific outcomes is unclear. There is literature which

states that lobbying expenditure has a negative impact on firm performance.4 On the other

hand, there is a strand of literature that believes lobbying improves firm performance. The

paper by Claessens et al. (2008) shows that Brazilian firms that made contributions to elected

politicians benefited from higher stock returns and easier access to finance resources than

other firms. Kim (2008), employing a dataset of S&P 500 Index firms from 1998 to 2004,

shows that firms in regulated and concentrated industries are more likely to be involved in

political activities, and the lobbying firm has higher equity returns relative to the market

and to its industries. Chen et al. (2015), using a portfolio approach, show that there is

3Kroszner and Strahan (1999) use competition between interest groups to explain both state and federal
bank branching deregulation in the United States.

4For example, an early paper by Fisman (2001) uses an event-approach to evaluate the link between
politicians’ connections and the downward spiral at the end of 1997 in Indonesia. The results show that
firms that are politically connected are more sensitive to bad news, which led them to lose more value from
1995 to 1997 relative to those which were not connected. Bertrand et al. (2004) consider the role of CEOs’
connections on corporate outcomes in France. They find that the firms which are managed by connected
CEOs have relatively lower rates of return on assets and they pay lower average corporate taxes and receive
higher levels of subsidies than other firms. The results also indicate that CEOs who are politically connected
create more unstable jobs, and this effect is higher during the election periods.
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a positive relationship between lobbying expenditure and firm performance. Faccio (2006)

constructs a dataset including more than 20,000 firms from 47 countries. The results show

that political connections increase the firm value and the level of political connection depends

on the country characteristics.

A growing body of literature tries to investigate the lobbying influence in the banking and

financial sector. Among others, Mian and Khwaja (2005) use a dataset including loan-level

data of more than 90,000 firms in the financial sector of Pakistan from 1996 to 2002 to show

that political connections increase the firm’s loan amount and default rates. The paper by

Igan et al. (2011) investigates the role of lobbying in the recent financial crisis in the United

States. The results show that politically connected lenders had relatively higher levels of

riskiness during 2000 to 2007, therefore they suffered more during the financial crisis. Braun

and Raddatz (2009), employing a dataset including 150 countries, show that politicians who

are in charge of banking regulation are more likely to be board members of banks in the

future. This study, focusing on campaign contributions and the level of competition, fits

better in the second body of literature.

1.3 Banks lobbying and the level of competition

To clarify the mechanism of influence of campaign contributions we provide a simple lobbying

model inspired by Grossman and Helpman (1994) and Baron (1989).

1.3.1 Model

All agents is this model have access to perfect information. There are two goods in the

economy: a numeraire good (consumed in the first period) and a good which is consumed

in the second period. There is a continuum of consumers.

The consumers: Each consumer is endowed with ω units of numeraire goods in the

first period. Consumers can consume all of the endowment in period 1 or they can save and
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lend it to a bank at an interest rate of rD. Thus, consumers face the following maximization

problem:

max
D

EU(D) = ω −D + U(c2), (1.1)

such that

c2 = (1 + rD)D (2nd period budget constraint),

where D is the total amount of numeraire good that the customer deposits in period 1. U(c2)

is the utility that the individual gains from consuming c2 in the second period, where U(c2)

is twice differentiable, increasing and strictly concave.

Banks: Suppose that there are n banks that compete for deposits. The degree of

competitiveness of the banking sector is described by the Lerner index5 LI ∈ [0, 1] , where

LI = 0 corresponds to perfect competition, and LI = 1 is associated with a monopoly mar-

ket. Banks need to satisfied certain requirements set by policymakers to be able to operate

in the market, thus the degree of the competition is a choice variable for the government. We

consider banks as financial intermediaries that act as matchmakers and invest the consumers

deposits by lending to other customers (e.g., offering credit cards and loans). Without loss

of generality, we assume that banks have access to perfect information about the type of

their customers and are able to detect the borrowers that will return the loans plus the

interest rate at the second period.6 The difference between the interest rate on loans (rL)

and deposits (rD) represents the margin of intermediation obtained by the banking sector.

As in this model banks are considered as matchmakers they are not able to lend more money

than what they receive as deposits from other customers. Therefor, banks face the following

problem:

max
rD,rL,C

Πb = rL(LI)L− rD(LI)D − C (1.2)

5The Lerner is a measures of market power held by firms in a market. It captures the deviation of price

from marginal cost as a fraction of price, [ (P−mc
P ], which ranges between 0 and 1.

6Similar to Baron (1989).
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such that

L ≤ D,

where ∂rL
∂LI
≥ 0 and ∂rD

∂LI
≤ 0. L is the total amount of loans and D represents the total amount

of deposit. We assume that banks are able to organize themselves in a lobbying group and

make contributions (total amount of contributions is C) to policymakers to pursue their

interest.7

The government: The government maximizes the weighted sum of the consumers’

surplus and banks’ contributions C.

VG = αEU(D) + C. (1.3)

Note that the government does not take into account the profits of the banks. From the

point of view of the government, banks’ profits are the deadweight losses.8

Timing of the game: There are four stages, t = 0, 1, 2, 3.

Stage 0: The banking lobby offers contribution schedules to the government.

Stage 1: The government sets the level of competition in the banking industry. The

level of competition is contingent to the contributions, LI(C).9

Stage 2: Banks learn the level of competition and set rD and rL accordingly.

Stage 3: Consumers can save part of the numeraire good and lend it to the banks as

deposits at the rate rD.

Stage 4: Banks use deposits to lend to other customers.

7The assumption of the exogenous banking organization is reminiscent of the assumption of an organized
industry in Grossman and Helpman (1994).

8It is possible to include the profits of banks into the government’s objective function as in Grossman
and Helpman (1994). The main results will be unaltered.

9This lobbying game is similar to the menu auction model of Bernheim and Whinston (1986).
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1.3.2 The equilibrium

Consumers’ first order conditions

Consider the consumers’ problem as follows:

max
c2,D

[ω −D + U(c2)] (1.4)

such that c2 ≤ (1 + rD)D.

Note that because of quasi-linearity of consumers’ utility and U ′ > 0 the constraint

c2 ≤ (1 + y)D is binding. Thus to find the optimal solution of the maximization problem we

substitute c2 = (1 + rD)D into the consumers’ utility function and obtain a maximization

problem with only one choice variable for the consumer, D. This leads to the following

first-order condition:

1− (1 + rD)U ′((1 + rD)D) = 0. (1.5)

From this we obtain the supply function for deposits,

D(rD) ≡ 1

1 + rD
(U ′)

−1

[
1

(1 + rD)

]
. (1.6)

Consumptions in the first (c1) and second periods (c2) are as follows:

c1 (rD) = ω −D(rD) and (1.7)

c2 (rD) = (1 + rD)D(rD), (1.8)

correspondingly.
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Banks’ optimum contributions solution

The banking sector takes into account the inverse demand rD(D) and rL(L) when optimizing

its behaviour. Because banks only act as matchmakers, the constraint L ≤ D is binding. If

we substitute L = D in the bank’s objective function we will have:

max
rD,rL

Πb = (rL(LI)− rD(LI))D − C. (1.9)

In the case that banks do not contribute anything to the policymakers the government will

promotes perfect competition in the banking sector to maximize customers utility. Therefore

the government facilitates the entry of new banks and promotes perfect competition in the

banking sector, new banks will continue joining the banking sector to the point that the

expected profit of operating in the banking sector reaches zero. Therefore, if banks operate

in a perfectly competitive market (where LI = 0), we will have rL = rD, and hence E(πb) = 0.

However, as the government takes into account the contributions made by banks in its

objective function, banks are able to increase their intermediation margin if they contribute

to the government. The first order condition of banks objective function with respect to

contributions is as follows:

∂πb
∂C

=
∂rL
∂LI

∂LI

∂C
− ∂rD
∂LI

∂LI

∂C
D − 1 = 0. (1.10)

Therefore, banks will contribute to the point that marginal gain of contributions is equal

to the marginal cost of contributions.

1.3.3 Government program

At the end of stage 0 the government chooses the degree of competition in the banking

industry, LI, to maximize the social welfare. We denote c1(LI) = c1(r∗D(LI)) and c2(LI) =

c2(r∗D(LI)) the consumption levels in the equilibrium as a function of LI. The government
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program without lobbying is:

VG = max
LI

EU = c1(LI) + U(c2(LI)). (1.11)

Proposition

a) The government sets LI = 0 (the government wants perfect competition)

b) The unregulated banking sector maximizes its profit at LI = 1(the banking sector wants

a monopoly)

There is conflict of interest between the government and the banking sector. The govern-

ment wants perfect competition in the banking sector. The banking sector wants to monopo-

lize the market. Assume that (LIG) is the optimal choice of the government and (LIb) is the

optimal choice of the banking sector without regulation. Then we have LIG = 0, LIb = 1.

1.3.4 The lobbying game

The lobbying game at the beginning of stage t = 0 is similar to Grossman and Helpman

(1994).

• The bank lobby submits a contribution schedule C.

• The government selects the competition level LI.

Note that the banking lobby and the government have different objective functions. The

banking lobby maximizes the utility of a representative bank

πb(C)(LI(C))− C. (1.12)

The banking lobby has to design the contribution schedule which implements its maxi-

mum payoff given that the government obtains not less than without lobbying

VG (LI(C)) ≥ V (0), (1.13)
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where LIG = 0 is the optimal choice of the government without lobbying. Banks contribute

as long as marginal profit of contributions is greater than marginal cost of contributions:

∂π(LI(C))

∂LI(C)

∂LI(C)

∂C
≥ 1. (1.14)

The government maximizes the weighted sum of consumer surplus and lobbying contri-

butions

VG(LI(C)) = αEU(LI(C)) + C, (1.15)

where a schedule of competition is contingent to the contributions LI(C) so the government

accepts contributions as long as the marginal cost of decreasing in consumers’ utility is less

than the marginal gain of accepting contributions:

α
∂EU(LI(C))

∂LI(C)

∂LI(C)

∂C
≤ 1. (1.16)

The equilibrium will be attained when

α
∂EU(LI(C))

∂LI(C)

∂LI(C)

∂C
= 1 =

∂π(LI(C))

∂LI(C)

∂LI(C)

∂C
. (1.17)

Equation 1.17 shows that each bank sets its level of contribution so that the marginal change

in the contribution is equal to the effect of changing the level of competition on the consumers’

gross welfare and to the bank’s gross profit.10

Then we have the following(where LIL is the level of competition in the existence of

lobbying in the banking sector):

Proposition 1. LIG = 0 < LIL < LIB

Lobbying distorts the socially efficient levels of competitiveness of the banking sector;

the banking sector becomes less competitive.

10This result is similar to Grossman and Helpman (1994).
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1.3.5 Testable implication

Our model predicts that stronger lobbying activity reduces the level of competition in the

banking industry.

1.4 Data

To quantify the impact of campaign contributions on the Lerner index, this study com-

bines annual information about banks’ contributions and their characteristics in 34 states

from 1993 to 2010.11 This study includes only information about contributions that have

been made by financial institutions which are insured by Federal Deposit Insurance Cor-

poration (FDIC). More specifically, we do not include contributions that have been made

by investment banks, financial associations at both regional and state level, financial con-

sumer organizations, credit unions and thrift institutions. In this section, we discuss the

data sources and the matching process in details.

State campaign contributions are obtained from data collected by the National Institute

on Money in State.12 The institute is a nonpartisan, nonprofit research organization sup-

ported by a combination of foundations and individual contributions. The institute’s data

include a 50-state database of contributions made from 1993 to 2014 by individuals, firms,

organizations or institutions in all sectors of the United states.

This study focuses on the financial sector for the years 1993 to 2010. We consider banks

as financial intermediaries who provides loans to firms using consumers deposits. Therefore,

financial institutions are excluded from the data if they do not have both consumer loans

and business loans at the same time, as they have a different Business model (334 banks

11At the time of collecting and cleaning the dataset, data were available up until 2010. We identified
contributions of 34 states. We are planning to cover the rest in the future studies. The following states are
included in our dataset: Alaska, Alabama,Arkansas, Arizona, California, Colorado, Connecticut, District of
Columbia,Delaware, Florida, Hawaii, Iowa, Idaho, Indiana, Kansas, Kentucky, Maine, Minnesota, Missis-
sippi, Montana, North Dakota, Nebraska, New Jersey, New Mexico, Nevada, Oregon, Rhode Island, South
Dakota, Texas, Utah, Virginia, Vermont, West Virginia, Wyoming.

12Data are available at www.followthemoney.org.
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are excluded). We also exclude if the institutions have reported a negative income (In total,

544 banks, have reported a negative income). The first or/and the last year of operation

are excluded form the dataset, in the case that the bank has been started operation or has

been stopped working after 1993 (In total 1249 records are excluded.). In this case there is a

dramatic change in the income and the cost of the bank in the first or last year of operation

and other years of operation.

We not only consider contributions made by banks, including contributions made by

banks’ executives. We use the bank identifiers from the Call Reports in order to match the

individual contributions in the financial sector to the unique institution FDIC certificate

code. We use geographic location such as the state name, the city name, the postal code

and address, the name of contributor, the name of affiliated companies and the year of

contribution to identify the contributor in the Call Reports. In some circumstances, to

ensure of the accuracy of the matching process, it was necessary to use Internet sources such

as city-data, campaignmoney, LinkedIn and bank websites. In the end, the study was able

to match more than 80% of contributions successfully.13 Table 1.1 presents the mean of

contributions made by bank from 1993 to 2010. The mean of contributions is significantly

smaller in non-election years. This is also true for the number of contributors.

Figure 1.1 presents the trend in campaign contributions in the financial sector from 1993

to 2010. The solid line represents the total amount of donations (in thousand of dollars) made

by financial institutions in each year, and the dashed line shows the number of contributors

in each year. Figure 1.1 shows that financial institutions tend to contribute more in election

years (Most of the states have elections in even years).

In order to obtain information about individual bank characteristics, this study uses the

Consolidated Report of Condition and Income (referred as the Call Report).14 All regulated

13There was not enough information available to match all the contributions. More specifically, some
contributors did not provide any information about the name of contributor, postal code, address and the
name of affiliated company. Therefore, it was not possible to identify and link them to a financial institutions.
In total, 114,301 records of contributions are available from 1993 to 2010 in 34 states, and we were able to
identify 94,830 records successfully.

14Data are available at https://www2.fdic.gov/sdi/download large list outside.asp.
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Figure 1.1: The trend of contributions by bank from 1993 to 2010

Contributions are in thousand of dollar.
The peaks are election years in the United States.

financial institutions in the U.S. are required by the Federal Financial Institutions Examina-

tion Council (FFIEC) to report their financial and all other basic information in the unique

format of Call Report quarterly, and the Federal Deposit Insurance Corporation (FDIC) is

responsible for collecting, overseeing and storing Call Reports of all insured financial institu-

tions.15 For the purpose of this study, we use annual Call Reports to be able to match them

with contributions data which were available only annually. Each bank has a unique FDIC

certificate code which permits the identification of a bank over years of operation, because

in some cases the name of the bank has been changed more than once. Each Call Report

has 63 different categories, and for the purpose of this study we use the following categories:

Performance and Condition Ratios, income and expenses, net loans and leases, assets and

15https://www.fdic.gov/regulations/resources/call/index.html.

19



liabilities and demographics information.

Table 1.1 presents summary statistics for the main variables used in this paper. As shown

in Panel B, there are 96,224 observations in our dataset covering 8,837 financial institutions

between 1993 to 2010 in the United States. On average 328 financial institutions make a

donation on election years. A financial institution on average contributes 559 (82.68) dollars

to political candidates in an election year (a non-election year). The mean of Lerner index is

about 0.6, which means the banking industry operates under monopolistic competition (the

average value of H-statistics, which is equal to 0.7, supports this claim).

1.5 Empirical analysis

The above discussed model implies that banks in a form of organized interest group use their

political influence to monopolize the market in order to extract more rents in the market.

Therefore the model predicts that contributions decrease the competition level. The following

section presents an econometric model to investigate the link between contributions and

competition in the financial sector. We use Lerner index as a measure of competitiveness.

1.5.1 The Lerner index as a measure of competitiveness

Among different measures of competitiveness,16 HHI, H-Statistics and Lerner Index are more

popular in the literature of studying banking industry. Bolt and Humphrey (2012) show

that these measures are uncorrelated and measure-specific for the U.S. banking industry.

H-Statistic measures changes in total revenues resulting from changes in input prices, H =
m∑
k=1

∂R
∂Pk

Pk

R
, which lies between minus infinity to unity; a negative H-statistic shows the market

is a monopoly or a perfect colluding oligopoly. While the Lerner index is of one the most

universally used measures of market power held by firms in a market,17 and it is also called

the price-cost margin. It captures the deviation of price from marginal cost as a fraction of

16See Carlton and Perloff (1990) Chapter 8 for an excellent survey of the measures of competitiveness.
17It was developed by Lerner in 1934.
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price [ (P−mc)
P

] and ranges between 0 and 1. When price is equal to marginal cost, the index

is zero which means the firm has no market power to increase price beyond marginal cost.

The larger the index, the lower level of competition. If there is only one firm operating in a

market, the index is one, which indicates a monopoly situation.

For a profit maximizing firm the Lerner index is equal to the inverse elasticity of demand

curve that firm faces in the market (1
ε
). If the Lerner index is greater that zero, it indicates

that the price is higher than the marginal cost and it is a sign of positive economic profits in

that market. Therefore, if there are no barriers in the market new firms are willing to enter

that market in order to earn profit. Presence of the new entrant increases the elasticity of

the incumbents’ demand curve and reduces their market power, and as a result, the Lerner

index.

The choice of proper measure of competition is highly controversial; there is no best or

most accurate measure of market power.18 Bikker and Haaf (2002) and Carlton and Perloff

(1990) state that most of the academic literature in the banking sector has a strong preference

for using the Lerner index as a measure of competitiveness.19 We use the Lerner index as

a measure of competitiveness for three reasons. First, computing the Lerner index does not

require defining the relevant market, which allows estimation for each bank separately and it

provides the possibility of estimating the effect of contributions on the level on competition.

Second, the Lerner index carries information about the evolution of the elasticity of the

demand that the financial institution faces which provides information about the structure

of the market which the firm is operating. Third, Tirole (1988) shows that under certain

assumptions the Lerner index is related to measures of welfare losses, therefore, we will be

able to compute the welfare effect of contributions.

The first step of computing the Lerner index is estimating the marginal cost of each

bank. We use a translog function to estimate the cost function of each bank. Benston et al.

18For more information see Martin (1993).
19For instance, look at are Shaffer (1993) for Canadian banks, Angelini and Cetorelli (2003) for Italian

banks, Fernandez de Guevara et al. (2005) for the European banking sector, Maudos and Nagore (2005),
Jiménez et al. (2013).
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(1982) were the first to use the translog form to estimate total cost in the banking sector.

Many other papers have since adopted this approach.20 Although all the papers follow the

same general format, they differ, however, in the definition of outputs and inputs in the

banking sector. The definition that we use in this paper is close to the one used by Bolt and

Humphrey (2012):

lnTCbt =

α0 +
3∑
i=1

αi lnQibt +
3∑
i=1

3∑
j=1

αij(lnQibt lnQjbt)

+
3∑
i=1

3∑
k=1

δij(lnQibt lnPkbt) +
3∑

k=1

βk lnPkbt +
3∑

k=1

3∑
m=1

βkm(lnPkbt lnPmbt)

+ θ1 lnLLRbt + θ2(lnLLRbt)
2 + θ3 lnT + θ4(lnT )2,

(1.18)

where TCbt is the total operating and interest expenses of financial institution b at time t,

Qibt is the value of three outputs: the value of the level of consumer loans, the value of the

level of business loans and the value of the level of securities held by the financial institution

b at time t. Pkpt is the value of three input prices: PFt, the average interest rate paid for

all domestic and foreign deposits and liability funding; PLt, the annual average expense per

full-time equivalent worker which is defined as the ratio of salaries and benefits to the number

of full-time equivalent employees; and PKt, an approximation to the cost of capital which is

defined as the ratio of premises expense to the value of premises. LLRbt is the loan loss ratio

of the financial institution at time t which is calculated as (value of all loans and leases -

provision for losses on loan and leases)/(value of all loans and leases). T is a quarterly time

indicator variable used to reflect time-related technical change.

20For a few examples among many see Angelini and Cetorelli (2003); Koetter et al. (2012); Berger et al.
(2009); Fernandez de Guevara et al. (2005) and; Berg and Kim (1994).
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The translog form is estimated using a panel model. Marginal cost is

MCbt = (
3∑
i=1

d lnTCbt/d lnQibt)ACbt, (1.19)

where AC reflects total average cost which is equal to the ratio of total cost to total asset

AC = TC/TA. The Lerner index is defined as (P −MC)/P where price is equal to the ratio

of total revenue to total asset P = TR/TA. Table 1.1 presents the mean and the standard

deviation of the estimated Lerner index.

1.5.2 The effect of campaign contributions on the Lerner index

To estimate the effect of campaign contributions on the Lerner index, we use a sample of 34

states from 1993 to 2010 to estimate the following fixed effects model:

Lernerbt =

α0 + α1Contbt + α2Contbt−1 + α3Electionbt

+ α4Assetbt + α5Roabt + α6NumEmpbt

+ α7OffDombt + α8MulStatbt + α9EffDatebt

+
∑
c=1

θcBnkClscbt +
∑
a=1

γaAssConabt +
∑
i=1

λiInsMemibt

+ δs + ψt + εbt,

(1.20)

where Lernerbt is the value of the Lerner index for bank b at time t; Contbt and Contbt−1

are the sums of money contributed by the institution to politicians in year t and t − 1,

respectively; Electionbt is a dummy which is one in the election years (and zero otherwise),

which captures the trends of contributions in election years shown in Figure 1.1.

We also control for time variant bank characteristics using the following variables: Assetbt

is the sum of all assets owned by the institution; Roabt is the return of assets; NumEmpbt is

23



the number of full-time employees of the institution; OffDombt is the number of domestic

offices operated by the institution; MulStatbt is a dummy which is one when the institution

can accept deposits in more than one state; EffDatebt is a dummy whose value is one for the

year in which a structural change was implemented by the institution; BnkClscbt is a vector

of dummies which includes dummies for the institution’s charter class which is assigned

by FDIC;21 AssConabt is a vector of dummies which contains dummies of the institution’s

primary specialization regarding of asset concentration at time t;22 InsMemibt is a subset

of dummies including the institution’s insurance fund membership type at time t.23

δs, and ψt are state, and time fixed effects respectively. δs are controls for time invariant

unobservable factors within a states that have an impact on the Lerner index of banks in that

state. ψt includes dummies for years to capture trends in contributions and the competition

level. Finally, εbt is the error term.

1.6 Results

Table 1.2 reports the results of estimation Equation (1.18). Column 1 shows the baseline

Panel results with fixed effects and Column 2 shows Panel results of estimation of the same

equation using fixed effects and state dummies. The rest of Table 1.2 illustrates the results

of estimation Equation (1.18) using bank and state dummies separately for each state. The

results of the estimations are used for computing the Lerner index based on Equation (1.19).24

[insert Table 1.2 here]

21This code is assigned based on the institution’s charter type, charter agent, Federal Reserve membership
status and primary federal regulator.

22Based on FDIC, there are eight different types of asset concentration: international specialization,
agricultural specialization, credit-card specialization, commercial lending specialization, mortgage lending
specialization, consumer lending specialization, other specialized < $1 billion, all other < $1 billion, and all
other > $1 billion.

23Based on FDIC, there are three different types of membership: Deposit Insurance Fund, Bank Insurance
Fund, Savings Association Insurance Fund.

24In order to examine the significant difference between the states, the equation is estimated separately
for each state. The results are available in Table 1.2.
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The main results are summarize in Tables 1.3 and 1.4, presenting the effect of campaign

contributions on the competition level in the banking industry using different sets of controls.

Table 1.3 reports the estimated effect of results of campaign contributions on the Lerner

index based on Equation (1.20). All the error terms in this study are clustered at the

institution level to account for serial correlation within the group. Column 1 shows that

after controlling for all time invariant bank-specific characteristics ( by using bank fixed

effects), a one million dollars increase in lag of contributions leads to a 0.069 increase in the

Lerner index, all else equal. This effect is very large considering that the Lerner index lies

between zero and one and the average value of the Lerner index is equal to 0.594. While the

sum of lagged contributions is positively and significantly correlated with the Lerner index,

the sum of contributions itself is not significant. This result suggests that it takes time to

see the effect of contributions or in the other words, the contributions lead the Lerner index

by one period. The point estimate of the lag of contributions drops to 0.054 when we add

state dummies (Column 2), and the estimated coefficient of the contributions declines and

stays insignificant. We recalculate the Lerner index separately for each state and rerun the

estimation with the new Lerner index. The results of this experience is shown in Column

3. As shown the point estimate of the lag of contributions increases slightly to 0.056, which

suggests that the results of the paper is not driven by a certain specification used to compute

the Lerner index.

[insert Table 1.3 here]

1.7 Robustness checks

Table 1.4 shows the results of the same model where a second lag of contributions is added.

The point estimate of the second lag of contributions is positive but statistically insignificant.

More importantly, adding the second lag of contributions does not affect the significance of

the point estimates and the magnitudes change slightly. Taking into account that the United
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States has state level elections every two years (which are the even years in most states) and

as discussed before most of the contributions are made in the year of elections, this result

suggests that the effect of contributions for a given political cycle will manifest themselves

before the next election cycle and after the next election the effect does not longer exist.

This result is consistent with the finding of the paper by Chen et al. (forthcoming).

To further gauge the robustness of the regression results, this paper uses H-Statistics as an

alternative measure of competitiveness. H-Statistic is developed by Panzar and Rosse (1987),

representing changes in total revenues resulting from changes in input pricesH =
m∑
k=1

∂R
∂Pk

Pk

R
.25

H-Statistic lies between minus infinity to unity; a negative H-statistic shows the market is a

monopoly or a perfect colluding oligopoly. Under the perfect competition market, H-Statistic

equals to unity and if the market structure is characterized by monopolistic competition, the

H-Statistic ranges between zero and one.

Table 1.6 illustrates the results of the estimation of the total revenue based on Equation

(1.21). The first column shows the results of the baseline specification, in which only time

fixed effects are used. Column 2 illustrates the results of the same estimation when state

dummies are added. The Equation (1.22) is used for calculating H-Statistics, and re-run

the estimations to see the effect of contributions on H-Statistic as an alternative measure of

concentration. The results of this practice are summarized in Table 1.5. Column 1 illustrates

that a one million dollars increase in lag of contributions leads to a 0.049 unites decrease in

the H-Statistic when only time and bank fixed effects are used. Column 2 shows the point

estimates of the lag of contributions increases slightly to -0.0489 when state dummies are

added. However, the magnitude of Lerner index and H-statistics are not comparable, as they

measure the concentration of the market in different ways. However, the results are suggestive

that, regardless of the measure of concentration of the market, more contributions will lead

to less competition in the next period. These results are consistent with the prediction of

the model and the main empirical results.

25H-Statistic calculation is shown in the appendix.
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[insert Table 1.5 here]

1.8 Conclusion

Competition plays an important role in the banking sector; it is not only the key factor

of allocation efficiency but also a crucial factor in long-term economic growth. This paper

develops a model to show the influence of banks’ contributions on the competition level.

In the absence of lobbying activities, the government chooses perfect competition while

an unregulated bank wants to monopolize the market in order to extract the maximum

level of rent. The model predicts that contributions are truthful and contributions reduce

competition in the financial sector.

This paper employs a novel detailed data set which includes campaign contribution by

each bank to investigate the effect of lobbying on the Lerner index (as a measure of compe-

tition level in the banking industry). The results show that, after controlling for bank level

variables, the effect of contributions is not instant and in fact contributions lead competition

by one period. Results show that a higher level of contributions increases the Lerner index

or in there other words, decreases the level of competition. We also find that the second

lag of contributions does not have a significant effect on the Lerner index. It suggest that

the effect of contributions for a given political cycle will manifest themselves before the next

election cycle and after the next election the effect does not longer exist. This paper uses

H-Statistics as another measure of competition to gauge the robustness of the results. The

results are consistent with the prediction of the model.
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Appendix

Estimation of H-Statistic

There are several papers that apply Panzar and Rosse (1987) model in the banking sector.26

We use a translog function in order to calculate H-Statistic, the method we apply in this

paper is close to the paper by Bolt and Humphrey (2012).

lnTRbt =

α0 +
5∑
i=1

αi lnQibt +
5∑
i=1

5∑
j=1

αij(lnQibt lnQjbt)

+
5∑
i=1

3∑
k=1

δij(lnQibt lnPkbt) +
3∑

k=1

βk lnPkbt +
3∑

k=1

3∑
m=1

βkm(lnPkbt lnPmbt)

+ θ1T + θ2T
2 +

5∑
i=1

ρiT lnQibt +
3∑

k=1

λkT lnPkbt,

(1.21)

where TRbt is the value of total revenue for financial institution b at time t; Qbt is the value

of three outputs for financial institution b at time t:( the value of the level of consumer

loans, the value of the level of Business loans and the value of the level of securities held

by bank)plus LLR (which is defined is the text)and the ratio of total domestic plus foreign

deposits to total liabilities; Pkbt is the value of the same three output prices which are defined

in the text; T is the same time indicator.

The H-Statistic is driven from the following equation:

Hbt =
3∑

k=1

d lnTRbt/d lnPkbt, (1.22)

26For a few examples among many see Molyneux et al. (1994); Bikker and Haaf (2002); Claessens and
Laeven (2004); Schaeck and Cihak (2012).
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Tables

Table 1.1: Summary statistics from 1993 to 2010

Variables Mean Standard Dev.

Panel A

Contributions in Election Years 559.25 8,376.62

Number of Contributioner in Election Years(per year) 327.77

Contributions in Non-Election Years 82.68 5,452.61

Number of Contributioner in Non-Election Years(per year) 42.94

Panel B

Lerner Index 0.594 0.0849

H-statistics 0.708 0.0831

Asset(thousands of dollars) 553,121.6 7,881,879

ROA 0.984 1.063

Consumer Loans(thousands of dollars) 71,566.42 1,421,348

Business Loans(thousands of dollars) 55,440.04 888,554.6

Total Deposits(thousands of dollars) 382,025.8 5,175,016

Total Revenue(thousands of dollars) 44,174.17 552,262.3

Total Cost(thousands of dollars) 31,073.18 378,461.5

Number of Employees 139.668 1,421.141

Number of Domestic Offices 7.158 37.491

Number of Observations 96,224

Number of banks 8,837
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Table 1.3: The effect of contributions on the Lerner index

(1) (2) (3)

Lerner Index Lerner Index Lerner Index

Contributions 0.0502 0.0399 0.0412

(millions of dollars) (0.0307) (0.0268) (0.0286)

Lag of Contributions 0.0698∗∗ 0.0541∗∗ 0.0564∗∗

(millions of dollars) (0.0288) (0.0244) (0.0254)

Asset Size 0.0017∗∗∗ 0.0011∗∗∗ 0.0012∗∗∗

(billions of dollars) (0.0005) (0.0004) (0.0004)

ROA 0.0322∗∗∗ 0.0326∗∗∗ 0.0357∗∗∗

(0.0011) (0.0010) (0.0011)

Number of Employees -0.6905∗∗∗ -0.5933∗∗∗ -0.6120∗∗∗

(10,000’s) (0.2595) (0.1808) (0.1898)

Number of Offices -0.0273∗∗∗ -0.0177∗∗ -0.0185∗∗

(100’s) (0.0095) (0.0073) (0.0074)

State dummies (For TC) N Y N

Total Cost Separately N N Y

Number of Observations 96,224 96,224 96,224

Number of Banks 8,837 8,837 8,837

R-Squared 0.347 0.392 0.397

Notes: Dependent variable: the value of the Lerner index. All regressions include following dummy vari-
ables: a dummy equal to one in election years, a dummy equal to one for the year in which a structural
change was implemented by the institution, a dummy equal to one if the institution can operate in more
than one state, and a full set of institution’s chart class, asset concentration specialization and insur-
ance fund membership, bank, state and time dummies. Clustered standard errors (at the bank level)
are in parentheses. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Table 1.4: The effect of contributions on the Lerner index (2 lags)

(1) (2) (3)

Lerner Index Lerner Index Lerner Index

Contributions 0.0478 0.0380 0.0392

(millions of dollars) (0.0299) (0.0262) (0.0281)

Lag of Contributions 0.0731∗∗ 0.0567∗∗ 0.0590∗∗

(millions of dollars) (0.0310) (0.0262) (0.0273)

Second Lag of Contributions 0.0434 0.0332 0.0343

(millions of dollars) (0.0289) (0.0265) (0.0276)

Asset Size 0.0017∗∗∗ 0.0011∗∗∗ 0.0012∗∗∗

(billions of dollars) (0.0005) (0.0004) (0.0004)

ROA 0.0322∗∗∗ 0.0326∗∗∗ 0.0357∗∗∗

(0.0011) (0.0010) (0.0011)

Number of Employees -0.6912∗∗∗ -0.5939∗∗∗ -0.6125∗∗∗

(10,000’s) (0.2596) (0.1808) (0.1899)

Number of Offices -0.0275∗∗∗ -0.0178∗∗ -0.0186∗∗

(100’s) (0.0095) (0.0074) (0.0075)

State dummies (For TC) N Y N

Total Cost Separately N N Y

Number of Observations 96,224 96,224 96,224

Number of Banks 8,837 8,837 8,837

R-Squared 0.349 0.392 0.397

Notes: Dependent variable: the value of the Lerner index. All regressions include following dummy variables:
a dummy equal to one in election years, a dummy equal to one for the year in which a structural change
was implemented by the institution, a dummy equal to one if the institution can operate in more than one
state, and a full set of institution’s chart class, asset concentration specialization and insurance fund mem-
bership, bank, state and time dummies. Clustered standard errors (at the bank level) are in parentheses. ∗

significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Table 1.5: The effect of contributions on H-Statistics

(1) (2)

H-Statistic H-Statistic

Contributions -0.0257 -0.0255

(millions of dollars) (0.0160) (0.0162)

Lag of Contributions -0.0490*** -0.0489***

(millions of dollars) (0.0142) (0.0144)

Asset Size -0.0004 -0.0004

(billions of dollars) (0.0002) (0.0003)

ROA 0.0015*** 0.0014***

(0.0004) (0.0004)

Number of Employees 0.0566 0.0552

(10,000’s) (0.1340) (0.1359)

Number of Offices -0.0023 -0.0024

(100’s) (0.0023) (0.0024)

State dummies (For TC) N Y

Number of Observations 96,224 96,224

Number of Groups 8,837 8,837

R-Squared 0.801 0.795

Notes: Dependent variable: the value of H-Statistics. All regressions include following dummy vari-
ables: a dummy equal to one in election years, a dummy equal to one for the year in which a struc-
tural change was implemented by the institution, a dummy equal to one if the institution can operate
in more than one state, and a full set of institution’s chart class, asset concentration specialization
and insurance fund membership, bank, state and time dummies. Clustered standard errors (at the
bank level) are in parentheses. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Table 1.6: Estimation of total revenue of banks

ln(TR) ln(TR)

(1) (2)

ln(ConsumerLoans) 0.0816∗∗∗ 0.0811∗∗∗

-0.0117 (0.0117)

ln(BusinessLoans) -0.1191∗∗∗ -0.1213∗∗∗

-0.0086 (0.0086)

ln(Securities) 0.0290∗∗∗ 0.0253∗∗

-0.0101 (0.0101)

ln(LoanLossRatio) -2.2605∗∗∗ -2.0720∗∗∗

-0.6824 (0.6825)

ln(DepositetoLiabilities) -0.8731∗∗∗ -0.8789∗∗∗

-0.0639 (0.0639)

ln(ConsumerLoans)×ln(ConsumerLoans) 0.0198∗∗∗ 0.0199∗∗∗

-0.0003 (0.0003)

ln(BusinessLoans)×ln(BusinessLoans) 0.0211∗∗∗ 0.0210∗∗∗

-0.0002 (0.0002)

ln(Securities)×ln(Securities) 0.0185∗∗∗ 0.0185∗∗∗

-0.0002 (0.0002)

ln(LoanLossRatio)×ln(LoanLossRatio) 0.2614∗∗∗ 0.2746∗∗∗

-0.0486 (0.0486)

ln(DepositetoLiabilities)×ln(DepositetoLiabilities) -0.0291∗∗∗ -0.0284∗∗∗

-0.0027 (0.0027)

ln(ConsumerLoans)×ln(BusinessLoans) -0.0101∗∗∗ -0.0101∗∗∗

-0.0003 (0.0003)

ln(ConsumerLoans)×ln(Securities) -0.0112∗∗∗ -0.0112∗∗∗

-0.0004 (0.0004)

ln(ConsumerLoans)×ln(LoanLossRatio) -0.3059∗∗∗ -0.3132∗∗∗

-0.0237 (0.0237)

ln(ConsumerLoans)×ln(DepositetoLiabilities) 0.0180∗∗∗ 0.0188∗∗∗

-0.0026 (0.0026)

ln(BusinessLoans)×ln(Securities) -0.0069∗∗∗ -0.0068∗∗∗

-0.0003 (0.0003)

ln(BusinessLoans)×ln(LoanLossRatio) 0.1112∗∗∗ 0.1093∗∗∗

-0.0264 (0.0264)

ln(BusinessLoans)×ln(DepositetoLiabilities) 0.0097∗∗∗ 0.0098∗∗∗

-0.0012 (0.0012)

ln(Securities)×ln(LoanLossRatio) -0.1146∗∗∗ -0.1121∗∗∗

-0.0285 (0.0285)

ln(Securities)×ln(DepositetoLiabilities) 0.0005 0.0005
-0.0023 (0.0023)

Dependent variable: logarithm of total revenue. All regressions include a full set of institution dummies. PFt,
is the average interest rate paid for all domestic and foreign deposits and liability funding; PLt, is the annual
average expense per full-time equivalent worker; and PKt, an approximation to the cost of capital. Clustered
standard errors (at the bank level) are in parentheses. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant
at 1%.

continued on next page
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Estimation of total revenue of banks (continued from previous page)

ln(TR) ln(TR)

(1) (2)

ln(LoanLossRatio)×ln(DepositetoLiabilities) -0.7015∗∗∗ -0.6961∗∗∗

-0.1109 (0.1109)

ln(Pl) 0.1967∗∗∗ 0.1939∗∗∗

-0.0505 (0.0506)

ln(Pf ) 0.8375∗∗∗ 0.8359∗∗∗

-0.0344 (0.0344)

ln(Pk) 0.1645∗∗∗ 0.1698∗∗∗

-0.0201 (0.0201)

ln(ConsumerLoans)×ln(Pl) -0.0106∗∗∗ -0.0105∗∗∗

-0.0024 (0.0024)

ln(BusinessLoans)×ln(Pl) 0.0168∗∗∗ 0.0169∗∗∗

-0.0017 (0.0017)

ln(Securities)×ln(Pl) -0.0045∗∗ -0.0044∗∗

-0.0022 (0.0022)

ln(LoanLossRatio)×ln(Pl) 0.8116∗∗∗ 0.7916∗∗∗

-0.1375 (0.1373)

ln(DepositetoLiabilities)×ln(Pl) 0.0946∗∗∗ 0.0952∗∗∗

-0.0117 (0.0117)

ln(ConsumerLoans)×ln(Pf ) -0.0003 0.0002
-0.0015 (0.0015)

ln(BusinessLoans)×ln(Pf ) -0.0052∗∗∗ -0.0055∗∗∗

-0.0012 (0.0012)

ln(Securities)×ln(Pf ) -0.0095∗∗∗ -0.0102∗∗∗

-0.0013 (0.0013)

ln(LoanLossRatio)×ln(Pf ) -0.4968∗∗∗ -0.4659∗∗∗

-0.0879 (0.0880)

ln(DepositetoLiabilities)×ln(Pf ) -0.0170∗∗ -0.0164∗∗

-0.0074 (0.0074)

ln(ConsumerLoans)×ln(Pk) 0.0017∗ 0.0017∗

-0.0009 (0.0009)

ln(BusinessLoans)×ln(Pk) -0.0038∗∗∗ -0.0035∗∗∗

-0.0007 (0.0007)

ln(Securities)×ln(Pk) -0.0065∗∗∗ -0.0068∗∗∗

-0.0008 (0.0008)

ln(LoanLossRatio)×ln(Pk) -0.3918∗∗∗ -0.3990∗∗∗

-0.0667 (0.0667)

Notes: Dependent variable: logarithm of total revenue. All regressions include a full set of institution dum-
mies. PFt, is the average interest rate paid for all domestic and foreign deposits and liability funding; PLt, is
the annual average expense per full-time equivalent worker; and PKt, an approximation to the cost of capital.
Clustered standard errors (at the bank level) are in parentheses. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗

significant at 1%.

continued on next page
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Estimation of total revenue of banks (continued from previous page)

ln(TR) ln(TR)

(1) (2)

ln(DepositetoLiabilities)×ln(Pk) -0.0406∗∗∗ -0.0408∗∗∗

-0.0053 (0.0053)

ln(Pl)×ln(Pl) -0.0259∗∗∗ -0.0255∗∗∗

-0.0048 (0.0048)

ln(Pf )×ln(Pf ) 0.0005 0.0003
-0.0029 (0.0029)

ln(Average Cost of Capital)×ln(Pk) 0.0026∗∗∗ 0.0025∗∗∗

-0.0008 (0.0008)

ln(Pl)×ln(Pk) -0.0308∗∗∗ -0.0316∗∗∗

-0.0043 (0.0043)

ln(Pl)×ln(Pf ) -0.0738∗∗∗ -0.0721∗∗∗

-0.0068 (0.0068)

ln(Pf )×ln(Pk) -0.0188∗∗∗ -0.0181∗∗∗

-0.0028 (0.0028)

Timeindicator -0.0121∗∗∗ -0.0123∗∗∗

-0.0044 (0.0044)

(Timeindicator)2 0 -0.0000
-0.0001 (0.0001)

(Timeindicator)×ln(ConsumerLoans) -0.0004∗∗ -0.0004∗∗

-0.0002 (0.0002)

(Timeindicator)×ln(BusinessLoans) 0.0042∗∗∗ 0.0043∗∗∗

-0.0001 (0.0001)

(Timeindicator)×ln(Securities) -0.0051∗∗∗ -0.0051∗∗∗

-0.0002 (0.0002)

(Timeindicator)×ln(LoanLossRatio) -0.1164∗∗∗ -0.1121∗∗∗

-0.015 (0.0150)

(Timeindicator)×ln(DepositetoLiabilities) -0.0150∗∗∗ -0.0150∗∗∗

-0.0013 (0.0013)

(Timeindicator)×ln(Pl) 0.0043∗∗∗ 0.0044∗∗∗

-0.0009 (0.0009)

(Timeindicator)×ln(Pk) -0.0046∗∗∗ -0.0045∗∗∗

-0.0003 (0.0003)

(Timeindicator)×ln(Pf ) -0.0090∗∗∗ -0.0091∗∗∗

-0.0007 (0.0007)

State dummies N Y

Number of Observations 96,224 96,224

Number of banks 8,837 8,837

R-Squared 0.779 0.779

Notes: Dependent variable: logarithm of total revenue. All regressions include a full set of institution dum-
mies. PFt, is the average interest rate paid for all domestic and foreign deposits and liability funding; PLt, is
the annual average expense per full-time equivalent worker; and PKt, an approximation to the cost of capi-
tal. Clustered standard errors (at the bank level) are in parentheses. ∗ significant at 10% ∗∗ significant at
5%, ∗∗∗ significant at 1%.
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Chapter 2

Market Structure and the Electoral

Power of Special Interest Groups

2.1 Introduction

Campaign contributions from special interest groups (SIGs) have become one of the major

sources of funding for political campaigns. Theoretical and empirical literatures have shown

that contributions have a positive effect on the percentage of votes received by a candidate

(Snyder, 1990, 1993; Grossman and Helpman, 1996). This positive effect can be explained by

considering two sides of lobbying markets. On the one hand, politicians use these campaign

contributions for advertising and informative activities to maximize their likelihood of win-

ning an office by persuading voters (see, e.g., Baron, 1994). On the other hand, SIGs enforce

social norms among their members by encouraging them to vote for the candidate with the

most closely-aligned interests (see, e.g., Morton, 1987, 1991; Grossman and Helpman, 2001).

This social norm enforcement paradigm can be applied to firms since they can be considered

special interest groups. This approach leads to a natural question: can a bigger firm be more

efficient in enforcing social norms and affecting the results of elections?

In this paper, I consider firms as special interest groups, and investigate the effect of
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market power on firms’ electoral influence. Similar to the paper by Snyder (1990), given the

contribution limits on individual contributions1 and the small amount of contributions made

by each firm, I assume that profit-seeking contributors are not looking for a change in major

public policies, and I restrict my attention to the electoral power of interest groups. Based on

the collective action theory proposed by Olson (1965), firms in more concentrated industries

have more incentives to overcome the free-rider problem and behave as an organized interest

group to advance their interests. To test the hypothesis that concentrated firms have more

electoral power, this paper uses a new detailed dataset of the elections for the U.S. House

of Representatives from 1990 to 2014, which includes all individual contributions made to

Political Action Committees (PACs) or candidates directly, organized by donor occupation.

This paper just includes the contributions made by profit-seeking firms and categorizes the

contributions based on the concentration ratio of the industry. The concentration ratio of

the industry is defined as the percentage of output accounted for by the largest 50 firms of

total output of the industry. The related data are obtained from the U.S. Economic Census

and assigned to the contributions based on their industry codes.

The results confirm that, even when controlling for the total value of contributions made

to a candidate, political donations made by firms with high market power have a positive

effect on the probability of winning. Within a race, contributions financed by more concen-

trated firms explain 29.54 percent of the variation in the probability of winning. This is in

addition to the 25.42 percent accounted for by the total amount of contributions.2

Snyder (1990) argues that candidates with a high probability of winning (more than 85%)

might accept less in contributions. As a robustness check, I run a subsample analysis on the

close open-seat races3 and find that the results of the paper are insensitive to the closeness

of the races. The results are also robust to different ways of clustering the error terms.

1For more information visit: http://www.fec.gov/pages/brochures/fecfeca.shtml#Contribution_

Limits.
2The results suggest that for a one standard deviation increase in the total contributions received by a

candidate the likelihood of being elected increases by 27.97 percent.
3In which in which the vote share of the candidates are between 21.71% and 75.55%.
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The rest of the paper proceeds as follows. Section 2 provides a survey of previous litera-

ture on the political influence of special interest groups. In Section 3, I build on the voting

turnout literature to introduce the mechanisms that link the economic power of special in-

terest groups to the behavior of voters and election results. Sections 4 and 5 discuss data

sources and the empirical model of the paper, respectively. Section 6 presents the results of

the empirical analysis and a series of robustness checks, and the last section discusses the

conclusions of the paper.

2.2 Literature review

A number of studies have investigated the effect of special interest groups on elections. Typ-

ically, interest groups are assumed to have substantial political power to either change the

candidates’ position in their favor (influence channel)4 or to promote their favorite candi-

dates (electoral channel).5 In this study I am specifically interested in the latter channel

of contributions. A large number of studies have investigated the effect of campaign con-

tributions on the electoral outcome of elections. Although they do not deny the existence

of the influence channel which implies that campaign contributions are given in return for

some private benefits, they argue that this effect is negligible (e.g., Tullock, 1972; Morton,

1991; Snyder, 1990, 1993; Baron, 1994).6 These papers show that campaign spending has a

positive effect on the percentage of votes received by a candidate and hence the chances of

winning an election.

In the model presented by Baron (1994) voters are divided into two groups: informed

4A well-developed literature has investigated the influence channel and shown that the donations made
by profit-seeking interest groups are considered quid pro quo contributions for specific favors. First, there
are studies that explore the effect of contributions on a specific policy (e.g., Grossman and Helpman, 1994;
Goldberg and Maggi, 1999; Mitra et al., 2002; Mayda et al., 2010; Igan and Mishra, 2011; Perez Saiz
and Semenov, 2015). Second, there are studies that investigate the influence of contributions on firms’
performance indices (e.g., Claessens et al., 2008; Bertrand et al., 2004; Gordon et al., 2007; Kim, 2008;
Faccio, 2006; Igan et al., 2011; Chen et al., 2015).

5Grossman and Helpman (1996).
6In the period of 1907-1966, in response to President Roosevelt’s concern regarding to the corporate

contributions received by candidates, Congress of the U.S. passed several statutes in order to limit the
influence of rich individuals and organizations on the federal election outcomes.
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voters who vote based on the candidates’ pronounced policies and uninformed voters who are

under the influence of candidates’ campaign advertising. He argues that catering the policies

to the interest of a special group might cost candidates some informed voters. However,

he shows that the productivity of campaign contributions increases with the number of

uninformed voters. Therefore, as the number of uninformed voters increases, candidates try

to raise more money to compete for uninformed voters. The empirical results of the model

support the latter idea and show that probability of winning of a candidate is equal to his

share of total investor-contributions.

In the papers by Snyder (1990, 1993), contributions are defined as a kind of asset market

where the returns on quid pro quo contributions (investment contributions) are contingent

on the election outcome. In the models, contributors are categorized into two main groups

(Investors and Ideological). Snyder argues that investor-contributions do not have major

effects on the policy outcomes of the elections7 and shows that, in contrast to lopsided

elections, candidates in close-races try to maximize the contributions by selling as many

favors as they can. Using data on the U.S. Senate and House elections between 1980-1986,

he shows that empirical results support the predictions of the model very well. He suggests

that although the total amount is important, future studies should consider investigating

the specific effect of different components of campaign contributions on election outcomes.

Morton (1991) argues that if candidates only care about the electoral outcome of the

election, they would all cater to the median of the voters and a zero turnout could not

be rejected. Therefore, a positive turnout on an election can only be explained by mixed

motives (policies and winning) of candidates. The paper assumes that candidates hold

distinct fixed positions and by including campaign contributions in the utility function of

the voters, suggest that in an election with a large number of voters, political activities of

interest groups provide a rational explanation for election turnout, and argues that groups’

characteristics affect election outcomes.

7This is consistent with the model presented by Tullock (1972).
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The only paper that considers the effect of different sources of campaign contributions is

by Depken (1998). This paper investigates the effect of three sources of campaign contribu-

tions: political parties, PACs, and individual contributions on the probability of the winning

of candidates, using the data for U.S. House and Senate elections in 1996. The results show

that in both types of elections, PACs and individual contributions have a positive and sig-

nificant effect on the probability of the winning, while the effect of party contributions is

insignificant.

A few studies cast light on the impact of market structure on the influence power of inter-

est groups. For example, Esty and Caves (1983), using data from thirty-five manufacturing

industries in the US and different measures of political influence, show that the political

influence of firms increases with their concentration and geopolitical dispersion. Pittman

(1977) using the data of individuals who contributed more than 5,000 dollars in total be-

tween 1971 and 1972 in the U.S. presidential race, shows a positive relationship between the

concentration ratio and rent-seeking political activities of the firms. The paper by Salamon

and Siegfried (1977), using the data of 110 minor industries in manufacturing and mining,

shows that larger firms are better in using their political power to avoid both federal cor-

porate income and state excise taxes. The results that industries with more firms have less

political power is consistent with the hypothesis of free riding in large industries. The paper

by Macher et al. (2011) uses the data of 6,000 international firms to evaluate the influence of

firms on changing government policies. The results suggest that firms’ characteristics affect

their influence on governments. For example, bigger firms or firms with fewer number of

competitors are more efficient in affecting government policies.

2.3 The mechanism of influence

To explain the mechanism of the special interest groups’ influence on individual voting be-

havior, I begin by explaining the rational behavior of voters. The question of why individuals
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participate in election has created a debate between sociologists and economists. A rational

individual votes if the benefit of voting outweighs its cost. When a significant number of

citizens are eligible to vote, the benefit of voting becomes negligible, so it is expected that a

rational individual would chose not to spend time and effort to learn about the candidates

and visit a polling station. Considering the large number of eligible voters in the United

States, it is surprising to learn that the turnout in congressional elections is high, close to

50 percent8, for the past two decades (the “paradox of voting” suggested by Downs, 1975).

A wide range of economic literature has tried to approach the motivation of the voters

from different angles.9 For many, the “social norms” hypothesis, based on the theory by

Morton (1987, 1991), successfully solves the paradox of voting and explains the variation in

the turnout rates between different societies.10 Following the social norm theory of voting,

the results of the paper by Blais (2000) suggest that voting is considered a citizen’s duty

and individuals participate in elections because they are afraid of being abandoned by their

society.

Downs (1957) explains that social norms, in contrast to other kinds of norms (moral,

legal and private), are enforced by members of a community and argues that when a certain

behavior becomes a norm in a society, individuals have enough incentive to obey the norm

in order to prevent any sanctions from other members of the group. Grossman and Helpman

(2001) argue that in regard to participation in political voting, special interest groups matter

a great deal for enforcing social norms. They define a special interest group as a set of

individuals who share similar characteristics and benefit from policies that might not be in

line with the interest of the average citizen. In this paper I consider individuals who work

in the same industry as members of an interest group, as they share the same interest with

regard to policies and regulations that affect their career.11

8File (2015).
9See Grossman and Helpman (2001) for a complete survey.

10A well developed literature has shown that social norms govern behavior of voters in groups and societies
(e.g., Elster, 1989; Uhlaner, 1989; Shachar and Nalebuff, 1999; Bönisch et al., 2015; Campbell et al., 1954;
Downs, 1957; Riker and Ordeshook, 1968; Knack, 1992).

11This is similar to the assumption of the paper by Grossman and Helpman (1994).
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According to Baron (1994), gathering information about candidates’ policy stances is an

expensive and time-consuming procedure, so some individuals might not find it worthwhile

to spend time and effort learning about the position of a candidate. He categorizes citizens

into two groups: “informed voters” who are well-informed about candidates’ prospects and

policies and will chose the candidate who is more likely to satisfy their desires; and there

are “uninformed voters” who are not fully aware of the situation and can be educated either

by SIGs or candidates’ electoral advertising which are funded by campaign contributions.

Based on Grossman and Helpman (1994), contributors can be considered informed members

of interest groups who contribute to either increase the probability of their desired candidates

winning or to affect the pronounced policy of the candidates. According to Grossman and

Helpman (2001), in both cases SIGs have an incentive to educate their uninformed members:

first, because policy platforms cater to the interests of groups with more informed members

(influence incentive); and second, because educated members are more likely to turn up on

the election (electoral incentive).

Profit-seeking firms engage in political activities when they benefit from having a specific

candidate in power. Although it is well documented that contributions from profit seeking

firms are quid pro quo, I assume that investor contributors seek small favors such as tax

exemptions or priority consideration when the government chooses a supplier12 and focus

on the elector impact of SIGs. Firms conduct research and gather information on policies

that are related to the interests of their members. They use the information to persuade

the candidate to change their policy platform in their favor and to educate their members

and encourage them to vote for the candidate with whom their interests are most closely

aligned. Firms are able to monitor the behavior of their employees through frequent social

interactions and successfully abandon those who fail to obey (Grossman and Helpman, 2001).

It is unlikely that SIGs encourage the participation of those who are likely to vote for the

rivals of their desired candidate. Therefore, the results of election are contingent to the

12This is similar to papers by Tullock (1972), Baron (1994), Snyder (1990, 1993).
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turnout of the members of SIGs.

The previous literature demonstrates a positive link between economic and political

power. According to the collective action theory presented by Olson (1965), firms with

fewer competitors are less likely to suffer from free-rider problems and are able to behave

as an organized group to pursue their interests. To see the effect of the concentration ratio

on the electoral power of the interest groups, controlling for the total amount of investor-

contributions received by a candidate, I categorize the investment-contributions made by

firms’ employees based on the concentration ratio of the contributors’ industries.

2.3.1 Testable hypotheses

Based on the mechanism of influence of special interest groups, this paper examines the

following hypotheses:

1. Contributions have a positive impact on a candidate’s probability of winning.

2. Firms in a concentrated market have more influence on election outcomes than firms

with many rivals.

2.4 Data

In order to investigate the industry-specific effect of contributions on the probability of the

winning an election, I use data on House of Representative elections in the United States

between 1990 and 2014. I use U.S. Economic Census data to identify the concentration ratio

associated with contributions. I also use the yearly Census of County Business Patterns in

a test of external validity.
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2.4.1 Campaign contributions data

Candidates running for federal, state, or local offices finance their electoral campaigns’ ac-

tivities through campaign contributions. For federal level elections (the office of the U.S.

president, vice president, Senate, or House of Representative seats), campaign contributions

are governed by federal law and enforced by the Federal Election Commission (FEC).13 The

Federal Election Campaign Act (FECA) requires candidates, parties and PACs to file and

report any contributions or expenses that exceed 200 dollars per election cycle. Table 2.3

shows the limits imposed by the FECA on individuals and groups contributions made to

candidates per election cycle.

[insert Table 2.3 here]

Contributions received by candidates are obtained from data collected by the Center

for Responsive Politics (CRP).14 The CRP is a non-partisan, independent nonprofit which

provides the most comprehensive resource for federal campaign contributions and lobbying

data.15 It is funded by a combination of institutional grants, individual contributions and

income earned from custom commercial researches.

Each person who runs for a political position gets a unique Candidate Identifier Code

(CID) assigned by Federal Election Commission (FEC) which is constant throughout all

cycles. I use the CID to identify the candidates, calculate the total contributions they

receive, and their incumbency status. The dataset includes contributions made by individuals

to candidates and to PACs, contributions from PACs to candidates and between PACs.

Contributions have been linked to an industry code based on the occupation of donors. In

order to trace the money flow accurately, if an individual contributes to a PAC instead of

the candidate, the record of contribution appears twice, once when the donor gives money

to the PAC and second, when the PAC gives money to the candidate. In the latter case, the

13Federal Election Commission (2014).
14Data are available at https://www.opensecrets.org.
15The CRP won the Society of Professional Journalists’ 2013 award for public service in online journalism.
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record is linked to an industry code based on the actual source of the contribution. To cover

all the contributions received by candidates, I combine PAC and individual contributions. I

exclude the individual contributions to PACs to avoid double counting them.

CRP’s industry codes are compromised five characters. The industry codes have been

categorized into 13 industrial groups and three non-industrial categories,16 and at the detailed

level there are more than 400 subgroups. To investigate the effect of industry contributions,

I exclude the contributions made by non-industrial groups (i.e., contributions under Other,

Unknown, and Candidate Committee have been excluded). In total, this paper uses the

contributions made by 285 industries between 1990 and 2014.

2.4.2 Concentration ratio data

Concentration ratio data are obtained from the Economic Census of the United States.17

The census is conducted by the U.S. Census Bureau every five years and based on federal

law, all firms are required to answer. For the purpose of this study, I use the average of “the

percentage share of the 50 largest firms of total sales, receipts, or revenue” as a measure

of concentration over the 1997-2012 period. The concentration data is not available for the

construction industry. In this case, I use “the percentage share of the 50 firms with the

highest number of employees of the net value of business done” as an alternative measure of

concentration.

This study uses data from four censuses in 1997, 2002, 2007, and 2012. In the censuses

prior to 1997 the concentration ratios are reported based on a different industry classification

coding and detailed data are missing for several industries. However, it is worthwhile to

mention that the variation of the concentration ratio within an industry over the 15 years is

less than 10 percent. In addition, as a robustness check, I run the regression using the exact

16Including: 1) Agriculture 2) Construction and Public Works 3) Communication and Electronics 4)
Defence 5) Energy, Natural Resources and Environment 6) Finance, Insurance and Real Estate 7) General
Commerce 8) Health, Education and Human Resources 9) Ideological and Single Issue 10) Legal Services 11)
Labor Unions 12) Manufacturing 13) Transportation 14) Other 15) Unknown 16) Candidate Committees.

17Data are available at: http://www.census.gov/econ/census/help/sector/data_topics/

concentration_ratios.html.
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value of the concentration ratios for the 1997-2014 period.

While the U.S. Economic Census collects and reports the information based on the North

American Industry Classification System (NAICS),18 CRP has a different method for classi-

fying industries. The basic industry code mapping from CRP to NAICS was made publicly

available by David Kraljic,19 the co-founder of the VoteTocracy website, for which I provided

some updates.20 I use the mapping between CRP and NAICS codes to link contributions

to concentration ratios. To see the effect of different sources of campaign contributions

on the candidates’ probability of the winning, I categorized contributions into 10 different

groups based on the level of concentration ratio of the industry. For example, Category 1

represents the industries with a concentration ratio between 0 and 10 (which includes con-

tributions made by firms in a competitive market) and the last group is associated with the

concentration ratio between 90 and 100 (firms that operate in a concentrated market).

2.4.3 Election results data

The election results data are obtained from the FEC.21 The FEC collects the certified federal

election results from state election offices.

I restrict attention to open-seat races (i.e., in which no incumbents ran).22 Snyder (1990)

argues that candidates try to raise more money by promising favors to contributors. He

argues that incumbents are able to deliver more favors as they are more experienced and

benefit from their seniority position, and are therefore, more likely to receive money.23 I

avoid this complication by only including open-seat races. I consider the races in which only

18NAICS is the federally approved standard way of identifying and collecting and information of the
different U.S. industries. Related data can be reached at http://www.census.gov/eos/www/naics.

19Available at: https://groups.google.com/forum/#!topic/opensecrets-open-data/nXYSeFrtwxk.
20Coding available upon request. In order to match the codes accurately, I use the information about

the detailed way of coding the contributions available at http://www.opensecrets.org/industries/

slist.php and the list of industries can be found at https://www.opensecrets.org/downloads/crp/

CRP_Categories.txt.
21Data are available at: http://www.fec.gov/pubrec/electionresults.shtml.
22There have been 600 open races between 1990 and 2014.
23There were 4920 races with an incumbent over the mentioned period and in more than 95 percent of the

time, the incumbent re-won the office.
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one Democrat and one Republican candidate ran in the general election.24 Candidates who

had been defeated in primary elections have been excluded. I also exclude the races in which

the sum of third parties’ vote share exceeded 10 percent.25

Some economists argue that incumbency privilege can go beyond the incumbency of

the candidate.26 They argue that candidates from the incumbent party might benefit from

positive externalities from their party being in power. I rely on a Regression Discontinuity

(RD) to investigate the effect of party incumbency.27 Table 2.2 and Graph 2.2 display

the result of the regression. We see that party incumbency does not have a significant

effect on the candidates’ probability of winning in the open-seat races for the U.S. House of

Representatives.28

[insert Table 2.2 and Graph 2.2 here]

Figure 2.1 illustrates the distribution of candidates’ vote share over within open-seat races

between 1990 and 2014. Part a) of the figure compares the histogram of the vote shares with

the normal distributions and part b) shows the difference of the vote share cumulative dis-

tribution from the theoretical normal cumulative distribution. As both graphs demonstrate,

the distribution of the vote shares is almost perfectly normal.29

Table 2.1 presents summary statistics of the candidates’ vote share. The total number

of observations is 1,148, which represents 574 races in total. The mean of candidates’ vote

share is 48.53 and the standard deviation is 13.55. The skewness of the distribution is -0.08

that is very close to that of a normal distribution, and the kurtosis is equal to 3.73, which

24In total 19 races did not satisfy this condition. Including these races in the regressions will not change
the significance of the results and the change in the magnitude of the point estimates is negligible.

25The results of the regressions are robust to including these races. Seven races are excluded on this basis.
Based on the paper by Snyder (1990), the races in which third parties won more that 10 percent of the votes
have a different dynamic and are not comparable with other races.

26For a complete survey see Hainmueller and Kern (2008).
27RD design is a technique to estimate the treatment effect. In this setting assignment of the treatment

effect discontinuously changes as a function of one or more observable variables (Lee and Lemieux, 2010).
28The full description and results of the regression is shown in the appendix.
29It is worthwhile to mention that common normality tests are not informative in this case as the interval

of vote share is limited (between 0 and 100). In this case, the third central moment (Skewness) and the fourth
moment (Kurtosis) can be used to compare the probability distribution with normal distribution.(Greene,
2003, p. 1018).
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Figure 2.1: The distribution of the vote share of the Democrat and Republican candidates
in open-seated races from 1990 to 2014

Source: Federal Election Commission

is higher than the normal kurtosis. This implies that the tails are thicker than a normal

distribution,30 because the vote share distribution is limited between zero and 100.31

Table 2.1: Summary statistics of the candidates’ vote share in open-seated races
between1990 and 2014

Observation Mean Median Standard Dev. Skewness Kurtosis

1148 48.63 48.8 13.42 -0.04 3.69

Source: Federal Election Commission

I consider races in which one of the candidates received more than 75.55 percent (or less

than 21.71) of votes (that is the average of vote shares plus twice of the standard deviation)

as outliers. The paper by Snyder (1990) argues that only in close races do candidates

maximize contributions by promising the maximum number of favors that they can, as they

are equally likely to win the race.32 There is no unique definition of a close-race, but based

on the normal distribution of the candidates’ vote share, I define a close race as one in which

the candidates’ vote share lie within two standard deviations of the mean,33 and investigate

30Heavy-tailed.
31According to Greene (2003) the Skewness of a normal distribution is equal to zero, and the kurtosis is

equal to 3.
32As I show latter, the results of regression are robust to the definition of a close race.
331,084 observations (94.4 percent) lie in the given interval.
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if the closeness of the race affect the results of the regressions.

Table 2.4 presents summary statistics for the main variables. The average concentration

ratio is 53.12% and the standard deviation is about 24%. As Table 2.4 and Figure 2.3

show, most of the industry contributions to candidates have been made by firms with a

concentration ratio between 10 and 20% (Category 2). The three main participants in

Category 2 are labour unions, law firms and attorneys, and physicians. Category 9 and 10

contribute the least amounts. Major contributors in these two categories are: pharmaceutical

manufacturing and wholesale, investment banking, automotive manufacturers, telephone and

cellphone providers, express delivery services, and air transportation.

[insert Table 2.4 and Figure 2.3 here]

2.5 Methodology

I use a linear probability model to investigate the effect of individual industries’ contribution

on the candidates’ probability of winning. I estimate the following equation via Ordinary

Least Squares (OLS):

Winit = β0 + Categoryitβ1 + β2Amountit + β3Popularityit + ψt + φr + εit,
(2.1)

The dependent variable Winit is a binary variable that takes the value of one if if candi-

date i wins, and zero otherwise.

Categoryit is a vector of interest that includes 10 dummies. Each element of this vector,

Categoryjit, is a dummy which is one if Candidate i have received money from the firms

operating in Category j of industries, otherwise zero. j is an indicator of the degree of

concentration of the industries. I categorized the industries based on their concentration
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ratio to 10 groups.34 Index j is incremented by one for every 10 percentage point increase

in the measure of concentration. For example, Category 1 represents the industries with a

concentration ratio between 0 and 10 (which includes contributions made by firms in a very

competitive market) and the last group is associated with the concentration ratio between

90 and 100 (firms that operate in a concentrated market).

It is well-documented that money has a positive impact on the probability of winning.35

In order to control for the influence of total contributions received by a candidate, I include

Amountit which is the total money that a candidate i received from all industries.

Although the advantage of candidate incumbency has been eliminated by excluding the

races with incumbents, in some states candidates representing a specific party have a higher

probability of winning. I use the variable Popularityit to capture the effect of the popularity

of a party in a state. This variable, which was originally introduced by Snyder (1990),

captures the average of the difference between the state and nationwide vote share of the

past two presidential elections.36

ψt is a vector of time fixed effects to capture common trends across time. The vector

φr includes race fixed effects to capture the unobservable factors within a race that might

have affected the election results. Finally, εit is the error term. In the preferred model, error

terms are corrected for heteroscedasticity using the HC3 method suggested by Davidson

and MacKinnon (1995). For the purpose of robustness I also examined different ways of

clustering the error terms.

34As it was mentioned before I use “the percentage share of the 50 largest firms of total sales, receipts, or
revenue” as a measure of concentration, so the measure lies between 0 and 100.

35The book by Johnston (2014) presents a comprehensive review of this matter.
36As an example to clarify the way of calculating party strength. Consider a Republican candidate running

in California in 2010, the popularity variable is calculated as follows:

Popularityit =

2008∑
T=2004

V SRit −NV SRit

2
, (2.2)

where V SRit is the vote share of the Republican presidential candidate at time t in California and NV SPit

is the national vote share of the Republican presidential candidate.
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2.6 Results

2.6.1 Main results

The main results of the paper are summarized in Table 2.5. Column 1 is the preferred

specification, which considers all races and incorporates race and cycle controls. The results

show that the total money that a candidate receives as campaign contributions and the

party popularity both have a significant and positive effect on the candidate’s probability

of winning. The results imply that, on average, a 1 percent increase in the measurement of

the party strength increases the probability of a candidate winning by 0.87%, and similarly,

a one million dollars increase in the total amount of investor-contributions received by a

candidate from profit seeking-firms increases the probability of winning by 82.03%. To put

this in perspective, based on the summary statistics, a candidates receives on average 0.44

million dollars of investment-contributions. Those findings are similar to those of (Snyder,

1993, 1990).

More importantly, the results suggest that although the total amount of money matters,

the sources of the contributions are important too. The positive and significant point esti-

mates of Category 9 and Category 10 shows that within a specific race, the candidate who

receives money from more concentrated industries has a higher probability of winning.37 All

else equal, raising money from industries in Category 10 (9) will increase the probability of

the winning by 39.5% (22.1%). These results confirm the prediction of the collective action

theory by Olson (2009) indicating that free-rider problems increase as the number of com-

petitors grows. Moreover, as Figure 2.5 illustrates, the average firm size increases with the

level of concentration of industries.38 Grossman and Helpman (2001) argue that election

outcomes depend on the turnout rate among different special interest groups. The results

suggest that not only do concentrated industries suffer less from free-rider problems; they

37As it has been mentioned before the concentration ratio is ”the percentage share of the 50 largest firms
in an industry of total sales, receipts, or revenue of the industry”.

38The average firm size is calculated by dividing the total number of employees by the total number of
establishment in that industry.
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also take advantage of economies of scale as they have relatively more employees. Infor-

mation is a public good; gathering information is costly while the cost of transferring the

knowledge to another person is negligible by comparison. Therefore, firms with a higher

number of employees have more incentive to conduct research and inform their members

about the preferred candidate, as it is more likely that the positive spillover of the research

outweighs its costs. This result is consistent with the empirical result of the paper by Sala-

mon and Siegfried (1977), which indicates that larger firms are more efficient in using their

political power.

[insert Table 2.6 here]

2.6.2 Assessing the relative contribution of the components of the

contributions on the election outcomes

I use standardized regression coefficients and perform a Shorrocks-Shapley decomposition of

the R-squared in order to assess the relative contribution of each factor to the probability of

a candidate winning.

Table 2.9 presents the standardized estimated coefficients, and I include close races for

comparison. The standardized estimation of the preferred model suggest that a one standard

deviation increase in the total amount of contributions received by a candidate will improve

the chance of being elected by 27.97 percent,39 while a standard deviation increase in the

popularity of the party is associated with a 0.82 percent40 increase in the probability of the

winning of a candidate. Similarly, receiving money from industries in Category 9(10) will

increase the chance of winning the office by 17.49(31.25) Percent.

[insert Table 2.9 here]

Table 2.10 shows the Shapley decomposition results for the total amount and components

of the contributions. The results shows that the total amount of contributions explains 25.42

39(0.41*68.23).
40(0.069*0.122).
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percent of the variability in the candidates’ probability of winning, while the popularity of

the party only explains 7.2 percent of the variation. The results suggest that the sources

of the contributions explain 37.57 percent of the variation, and most of the variation is

explained by receiving money from more concentrated firms. Receiving money from firms

in Category 9 and 10 explains 29.54% for the total variation. The rest of the variation is

explained by cycle and race dummies.

[insert Table 2.10 here]

Both standardized coefficients and Shapley decomposition results suggest that, control-

ling for the total amount and party strength, receiving money from more concentrated in-

dustries improves the candidate’s probability of winning.

2.6.3 Robustness

Tables 2.5, 2.6, 2.7, and Figure 2.4 report the results of a number of robustness tests.

Columns 2, 3, and 4 of Table 2.5 illustrate the results using the open-seat races with

different sets of dummies. Column 2 shows the results of the estimation using dummies

for races; column 3 shows the results of the estimation of the same model where only cycle

dummies are used; and in the estimates presented in column 4 neither race nor cycle dummies

are used. As presented, the main results of the model stay intact in all four specifications,

suggesting the estimates are robust.

Table 2.6 reports the results of the same model using only close open-seat races.41 The

specification of the estimations in columns 1, 2, 3, and 4 are similar to Table 2.5.42 As

presented, the estimated coefficients retain sign and significance and values only change

slightly.43 Figure 2.4 plots the results of the preferred specification of the model restricting

41In which the vote share of candidates are between 21.71 and 75.55.
42Column 1 shows the results of the model including both race and cycle dummies, column 2 shows the

results of the estimation using only race dummies; column 3 displays the results of the estimation of the
same model where only cycle dummies are used; and in column 4 neither race nor cycle dummies are used.

43In other words, using different specification, the point estimate of Category 9 varies within [0.23 0.16]
and Category 10 changes less than 0.04 units.
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the intervals of candidate’s vote share. As depicted the change in the magnitude of the point

estimates of Category 9 and 10 is negligible. Moreover, the point estimates of Category 10

remain statistically significant. The results of the estimations suggest that the results are not

being driven by a specific definition of a close race. This is particularly important as Snyder

(1993) argues that only in close races do candidates maximize the investor contributions, so

the results suggest that regardless of how close the race is, controlling for the total money and

the popularity of the candidate, the candidate who receives contributions from concentrated

industries has a higher probability of winning.

[insert Table 2.6 and Figure 2.4 here]

Column 2 of Table 2.7 displays the results of the preferred model using total investment

and non-investment contributions received by candidates. Even after taking into account

the total contributions, receiving money from firms in Category 9 and 10 has a positive

and significant effect on the odds of candidate’s winning an election. Column 3 reports

the results of the model using the exact measure of the concentration ratio (instead of the

average). This excludes the races before 1997 (215 races) as the economic census started

reporting the detailed data based on the NAICS codes only after 1997. As depicted the sign

and significance of the Category 9 and 10 remain the same,44 indicating that the results of

the model is not driven by using the average concentration ratio.

There is no state-wide measure of industry concentration ratio available in the Economic

Census. Based on the U.S. census Bureau, the states are categorized into 4 different re-

gions; Northeast, Midwest, South, West.45 To regionalize the concentration ratio, I multiple

the national-wide concentration ratio by the ratio of region-wide per capita number of es-

tablishments to the national-wide per capita number of establishments, and categorize the

contributions based on the regionalized concentration ratio.46 The results of this exercise are

44Category 9 is significant at the 90 percent confidence interval.
45Information available at https://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_

regdiv.pdf.
46The races before 1997 are excluded as the detailed industry information is not available based on the

NAICS codes.
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reported in column 4 of Table 2.7. When using the regionalized concentration ratio the point

estimate of Category 10 retains sign and significance and the value changes modestly com-

pared to the column 3, suggesting that the results are not sensitive to using the nation-wide

measure of the concentration ratio.

[insert Table 2.7 here]

2.6.4 Alternative standard errors

Table 2.8 reports different ways of clustering the error terms. In the preferred specification,

I use the method suggested by Davidson and MacKinnon (1995), known as HC3, to cor-

rect for possible heteroscedasticity in the model.47 However, I present the results of using

alternative methods in Table 2.8. Column 2 represents estimates using heteroscedasticity-

consistent Eicker-White standard errors, while in column 3 and 4 error terms are clustered

at race and cycle level, respectively. In all the races the coefficients of the estimations are

unchanged. Although the level of significance of some variables changes, the coefficients

remain significant.

[insert Table 2.8 here]

2.7 Conclusion

Special interest groups use their political power to either gain some personal favors (influence

channel) or to promote their favorite candidate (electoral channel). Delivering promised

favors in return for contributions made by special interest groups are contingent on winning

an election.48 Therefore, SIGs try to affect election outcomes by financing the campaign

47Long and Ervin (2000) examines different possible ways of correcting for heteroscedasticity and suggests
that HC3-based method is the most reliable way when estimating an OLS regression.

48Following the paper Baron (1994) and Snyder (1993), and considering the limitation imposed on the
individual contributions by federal campaign finance laws, I assume that individual contributors are not
looking for a change in the major public policies which might affect the decision of other informed voters.
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expenses of their favorite candidates and by persuading their members to turn out to vote

for the candidates which their interests are aligned. To evaluate the impact of market

structure on the political power of the SIG, this paper utilizes data on the election of the

United States House of Representatives between 1990 and 2014.

Even when controlling for total contributions received by a candidate and the popularity

of his or her party, the results indicate that receiving contributions from more concentrated

industries further improves the odds of winning. Within a race, receiving money from firms

in Category 9(10)49 increases the probability of winning by 17.49(31.25) percent, respec-

tively. This is consistent with the prediction of the collective action theory by Olson (2009).

The results also confirm that firms in more concentrated industries have a relatively higher

number of employees per establishment, which is consistent with the prediction of the model

by Grossman and Helpman (2001) indicating that larger SIGs have more political influence

(considering both influence and electoral channel), because they benefit from economies of

scale. The Shorrocks-Shapley decomposition results show that the components of individual-

contributions are the most important factors in explaining the variation in candidates’ prob-

ability of the winning. The results of the paper shows that it makes no difference whether

the race is close or not, and the results prove robust to a variety of alternative specifications.

49Representing the industries in which the 50 largest firms receive 80 to 90(90 to 100) percent of the total
industry sales, respectively.
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Appendix

RD design

This paper uses a Regression Discontinuity (RD) design to investigate the effect of party

incumbency on the probability of a candidate winning. The RD design was first developed

by Thistlethwaite and Campbell (1960) to investigate the effect of merit awards on the later

performance of the students. Since then, the design has been used widely in economics.50

The RD design is applicable when the treatment effect is assigned based on a continuous

and observable variable of interest which jumps over a certain threshold. For example in the

original model by Thistlethwaite and Campbell (1960), the award was given to students who

scored higher than a cut-off on a test. The model assumes that the assignment around the

threshold is random, (which means there is no significant difference between the ability of

the students) and investigates the effect of treatment by only comparing individuals around

the cut-off.

In this paper, I use the difference between the vote share of a Democrat candidate and a

Republican candidate at time t-1 as the score variable (Democrat party wins the election if

this variable is positive). I run the regression for the Democrat candidates, but running the

same regression for Republican party does not change the results. For a number of races the

winning candidate received less than 50 percent of votes. To be consistent in assigning the

treatment effect, I calculate the difference in the vote share of the Democrat and Republican

candidates. The Democrat candidate wins the election if the difference is equal or greater

than zero. The idea is when the previous candidate gets more than 50 percent of the vote

she wins the race. I estimate the following model:

DifV oteSharedt = α0 + βDifV oteShared,t−1 + γDemWind,t−1 + ηdt,

where DifV oteSharedt is the difference between the vote share of the “Democrate”

50For a full description see Lee and Lemieux (2010).
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candidate and the “Republican” candidate at time t, DifV oteSharep,t−1 is the difference

between the vote share of the “Democrate” candidate and the “Republican” candidate at

time t− 1, ηpt is the error term, and DemWinp,t−1 is defined as follow:

DemWind,t−1=

{
1 if DifV oteShareD,t−1 ≥ 0.

0 if DifV oteShareD,t−1 < 0.

Table 2.2 and Graph 2.2 display the result of the regression. Table 2.2 represents both

linear and polynomial estimation with three different bandwidths. As can be seen incum-

bency of the party does not have a significant effect on the candidate’s probability of winning.

Graph 2.2 confirms the results of the regression.

Table 2.2: The effect of party winning at t-1 on the party vote margin at time t
(using regression discontinuity)

Local Linear Polynomial

Bandwidth 5 10 15 5 10 15

DemWint -11.08 -6.42 -4.085 -2.73 -0.966 -7.135

(8.79) (5.93) (5.38) (4.30) (4.33) (5.24)

[0.207] [0.279] [0.448] [0.526] [0.823] [0.173]

Notes: The dependent variable is the vote share of the candidate from the Democrat party in open-
race elections of the U.S. House of Representative between 1990-2014. The explanatory variable is
vote share of the candidate from the Democrat party in the previous election. The table shows both
linear and polynomial RD setup with three different bandwidths (5, 10, and 15). Standard errors in
parentheses. P-values from the goodness-of-fit test in square brackets. ∗ significant at 5% ∗∗ signifi-
cant at 1%, ∗∗∗ significant at 0.1%
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Figure 2.2: Regression discontinuity design of the open-race election of the
U.S. House of Representative between 1990-2014

Note: Simple Linear RD Setup. The dependent variable is the vote share of the candidate from the Democrat
party in open-race elections of the U.S. House of Representative between 1990-2014. The explanatory variable
is vote share of the candidate from the Democrat party in the previous election.
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Table 2.3: Contribution limits (2013-2014)

To each candidate To national To state, district, To any Special

or candidate party and local party other political limit

committee per committee per committee committee per

election year calendar year calendar year calendar year

Individuals 2,600 32,400* 10,000 5,000 No limit

(combined)

National Party 5,000 No limit No limit 5,000 45,000* to

Committee Senate candidate

per campaign

State, District, 5,000 No limit No limit 5,000 No limit

and Local Party (combined) (combined)

Committee

PAC 5,000 15,000 5,000 5,000 No limit

(multicandidate) (combined)

PAC 2,600* 32,400* 10,000 5,000 No limit

(not multicandidate) (combined)

Source: FECA 2014
*These contribution limits have been incremented according to the inflation in odd-numbered years since 2005.
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Table 2.4: Summary statistics

Variable Mean Std. Dev. Min. Max.

Part a

Total Amount(millions of dollars) 0.4434 0.4161 0 2.8230

Total Amount Category 1 25,811 30,249.27 0 249,705

Total Amount Category 2 165,436.33 169,121.69 0 1,231,237

Total Amount Category 3 36,782.17 42,496.31 0 302,500

Total Amount Category 4 15,636.62 20,347.73 0 193,250

Total Amount Category 5 37,460.26 46,682.8 0 356,750

Total Amount Category 6 38,328.95 40,694.28 0 320,520

Total Amount Category 7 58,821.06 73,972.40 0 455,024

Total Amount Category 8 43,063.12 52,469.08 0 511,027

Total Amount Category 9 11,431.81 18,547.79 0 228,650

Total Amount Category 10 10,647.99 13,721.23 0 172,351

Amount Dummy 1 0.622 0.485 0 1

Amount Dummy 2 0.678 0.467 0 1

Amount Dummy 3 0.638 0.481 0 1

Amount Dummy 4 0.586 0.493 0 1

Amount Dummy 5 0.632 0.482 0 1

Amount Dummy 6 0.634 0.482 0 1

Amount Dummy 7 0.642 0.48 0 1

Amount Dummy 8 0.627 0.484 0 1

Amount Dummy 9 0.55 0.498 0 1

Amount Dummy 10 0.553 0.497 0 1

Party Strength 0.0003 0.0698 -0.422 0.422

Candidate’s Vote Share 48.63 13.43 1.2 95.40

Number of Observations 1148

Number of Races 574

Part b

Concentration Ratio 53.12 23.703 1.268 100

Number of Establishments 60,782.312 112,397.933 30 888,229

Number of Employees 930,888.099 1,681,330.624 0 16,945,834

Firm Size 31.517 37.169 0 296.719
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Figure 2.3: Total amount received by candidates (1990-2014)

Note: This figure plots the total amount that each category of firms contributed to candidates of open-seat
races for the U.S. House Representatives between 1990 and 2014. Index j is an indicator of the degree of
concentration of the industries. Industries are categorized into 10 groups based on their concentration ratio.
The indicator j is incremented by one with every 10 percent increase in the measure of concentration.
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Table 2.5: The effect of the sources of campaign contributions on the odds of a candidate winning an
open-seat race between 1990 and 2014

(1) (2) (3) (4)

Preferred RaceDummy CycleDummy NoDummy

Party Strength 0.8719∗∗∗ 0.8719∗∗∗ 1.3813∗∗∗ 1.4082∗∗∗

[0.2973] [0.2973] [0.1738] [0.1745]

Total Amount 0.8203∗∗∗ 0.8203∗∗∗ 0.3067∗∗∗ 0.2198∗∗∗

(millions of dollars) [0.1098] [0.1098] [0.0394] [0.0341]

Category 1 -0.0128 -0.0128 0.0180 0.0177

[0.1243] [0.1243] [0.0508] [0.0481]

Category 2 -0.1235 -0.1235 -0.0439 -0.0326

[0.1227] [0.1227] [0.0441] [0.0409]

Category 3 -0.0197 -0.0197 -0.0066 -0.0380

[0.1297] [0.1297] [0.0487] [0.0470]

Category 4 0.0832 0.0832 0.0719 0.0517

[0.1242] [0.1242] [0.0488] [0.0487]

Category 5 -0.0188 -0.0188 -0.0174 -0.0401

[0.1181] [0.1181] [0.0452] [0.0433]

Category 6 0.0596 0.0596 -0.0138 -0.0168

[0.1093] [0.1093] [0.0403] [0.0380]

Category 7 0.0922 0.0922 -0.0076 -0.0043

[0.0973] [0.0973] [0.0426] [0.0403]

Category 8 -0.1363 -0.1363 -0.0680 -0.0279

[0.1093] [0.1093] [0.0447] [0.0418]

Category 9 0.2214∗∗ 0.2214∗∗ 0.1560∗∗∗ 0.1891∗∗∗

[0.0992] [0.0992] [0.0419] [0.0405]

Category 10 0.3954∗∗∗ 0.3954∗∗∗ 0.3251∗∗∗ 0.3488∗∗∗

[0.0825] [0.0825] [0.0349] [0.0341]

Race Dummy Y Y N N

Cycle Dummy Y N Y N

Observations 1148 1148 1148 1148

Notes: The dependent variable is a dummy for winning an election. Party strength is a state-wide measure of the popular-
ity of the party. Category j is a binary indicator for whether candidate i received money from firms operating in category
j. Index j is an indicator of the degree of concentration of the industries. Industries are categorized into 10 groups based
on their concentration ratio. The indicator j is incremented by one with every 10 percent increase in the measure of con-
centration. Robust standard errors are in parentheses. The estimation includes the open-seats races for the U.S. House
Representatives. Column 1 displays the results of regression using both cycle and race dummies, Column 2 shows the re-
sults of the estimation using dummies for races; Column 3 shows the results of the estimation of the same model where
only cycle dummies are used; and in the estimation of the results presented in Column 4 neither race nor cycle dummies
are used. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Table 2.6: Robustness: Close open-seat races

(1) (2) (3) (4)

Close Races RaceDummy CycleDummy NoDummy

Party Strength 0.9310∗∗∗ 0.9310∗∗∗ 1.3522∗∗∗ 1.3783∗∗∗

[0.3123] [0.3123] [0.1812] [0.1820]

Total Amount 0.8697∗∗∗ 0.8697∗∗∗ 0.3293∗∗∗ 0.2320∗∗∗

(millions of dollars) [0.1195] [0.1195] [0.0407] [0.0349]

Category 1 -0.0227 -0.0227 0.0209 0.0210

[0.1362] [0.1362] [0.0525] [0.0493]

Category 2 -0.2225 -0.2225 -0.0226 -0.0114

[0.1741] [0.1741] [0.0540] [0.0541]

Category 3 -0.0300 -0.0300 -0.0130 -0.0498

[0.1482] [0.1482] [0.0524] [0.0511]

Category 4 0.0777 0.0777 0.0630 0.0378

[0.1290] [0.1290] [0.0499] [0.0497]

Category 5 0.0028 0.0028 -0.0184 -0.0431

[0.1280] [0.1280] [0.0479] [0.0461]

Category 6 0.0785 0.0785 -0.0039 -0.0126

[0.1147] [0.1147] [0.0421] [0.0396]

Category 7 0.1493 0.1493 0.0001 0.0019

[0.0977] [0.0977] [0.0438] [0.0414]

Category 8 -0.1521 -0.1521 -0.0905∗ -0.0333

[0.1155] [0.1155] [0.0471] [0.0441]

Category 9 0.2319∗∗ 0.2319∗∗ 0.1548∗∗∗ 0.1899∗∗∗

[0.1035] [0.1035] [0.0420] [0.0408]

Category 10 0.3515∗∗∗ 0.3515∗∗∗ 0.3143∗∗∗ 0.3426∗∗∗

[0.0852] [0.0852] [0.0346] [0.0337]

Race Dummy Y Y N N

Cycle Dummy Y N Y N

Observations 1084 1084 1084 1084

Notes: The dependent variable is a dummy for winning an election. Party strength is a state-wide measure of the pop-
ularity of the party. Category j is a binary indicator for whether candidate i received money from firms operating in
category j. Index j is an indicator of the degree of concentration of the industries. Industries are categorized into 10
groups based on their concentration ratio. The indicator j is incremented by one with every 10 percent increase in the
measure of concentration. Robust standard errors are in parentheses. The estimation includes the close open-seats races
for the U.S. House Representatives. Column 1 displays the results of regression using both cycle and race dummies, Col-
umn 2 shows the results of the estimation using dummies for races; Column 3 shows the results of the estimation of the
same model where only cycle dummies are used; and in the estimation of the results presented in Column 4 neither race
nor cycle dummies are used. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Figure 2.4: Closeness of the races

Note: This figure plots the coefficients for the total amount received by a candidate and the source of
money based on the concentration ratio. The regressions have been run for different intervals of candidates’
vote share. Lines show the 95 percent confidence interval based on robust standard errors. The dependent
variable is a dummy for winning an election. Total amount is in millions of dollars. Category j is a binary
indicator for whether candidate i received money from firms operating in category j. Index j is an indicator
of the degree of concentration of the industries. Industries are categorized into 10 groups based on their
concentration ratio. The indicator j is incremented by one with every 10 percent increase in the measure of
concentration. All the regressions include controls for race, cycle and popularity of the party.
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Table 2.7: Robustness

(1) (2) (3) (4)

Preferred All Contributions Yearly Region Based

Concentration Ratio Concentration Ratio

Party Strength 0.8719∗∗∗ 0.8424∗∗∗ 1.0050∗∗∗ 1.0776∗∗∗

[0.2973] [0.3224] [0.3143] [0.3156]

Total Amount 0.8203∗∗∗ 0.8510∗∗∗ 0.9196∗∗∗

(millions of dollars) [0.1098] [0.1183] [0.1143]

Total Amount (including 0.3785∗∗∗

non-investment)(millions of dollars) [0.0954]

Category 1 -0.0128 -0.0129 0.0051 -0.0706

[0.1243] [0.1251] [0.1128] [0.1117]

Category 2 -0.1235 -0.1809 -0.1766 -0.2116∗

[0.1227] [0.1478] [0.1266] [0.1261]

Category 3 -0.0197 -0.0450 0.0243 -0.1001

[0.1297] [0.1253] [0.1269] [0.1443]

Category 4 0.0832 0.0913 0.0259 0.0761

[0.1242] [0.1237] [0.1099] [0.1068]

Category 5 -0.0188 -0.0567 0.0010 0.0073

[0.1181] [0.1194] [0.1148] [0.1144]

Category 6 0.0596 0.0985 0.0883 0.0694

[0.1093] [0.1368] [0.0989] [0.1045]

Category 7 0.0922 0.1427 0.0324 0.1275

[0.0973] [0.1290] [0.1128] [0.1078]

Category 8 -0.1363 -0.1503 -0.0721 0.0807

[0.1093] [0.1123] [0.1073] [0.1149]

Category 9 0.2214∗∗ 0.2733∗∗ 0.2025∗∗ 0.1692

[0.0992] [0.0975] [0.1176] [0.1253]

Category 10 0.3954∗∗∗ 0.4638∗∗∗ 0.2781∗∗∗ 0.2166∗∗

[0.0825] [0.0874] [0.1044] [0.1089]

Race Dummy Y Y Y Y

Cycle Dummy Y Y Y Y

Observations 1148 1148 718 718

Notes: The dependent variable is a dummy for winning an election. Party strength is a state-wide measure of the popularity of the party.
Category j is a binary indicator for whether candidate i received money from firms operating in category j. Index j is an indicator of
the degree of concentration of the industries. Industries are categorized into 10 groups based on their concentration ratio. The indicator
j is incremented by one with every 10 percent increase in the measure of concentration. Clustered standard errors are in parentheses.
The estimation includes the open-seats races for the U.S. House Representatives. Both cycle and race dummies are used in all the esti-
mations. Column 1 represents the preferred specifications. Column 2 shows the results of the estimation using the total investment and
non-investment contributions. Column 3 displays the results of the preferred model using census-year concentration ratios. In Column 4
census-year concentration ratios have been regionalized based on the number of establishments in each census region. ∗ significant at 5%
∗∗ significant at 1%, ∗∗∗ significant at 0.1%.
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Table 2.8: Alternative standard errors

(1) (2) (3) (4)

Robust Robust Clustered at Clustered at

HC3 White Race level Cycle Level

Party Strength 0.8719∗∗∗ 0.8719∗∗∗ 0.8719∗∗∗ 0.8719∗∗

[0.2973] [0.2082] [0.2946] [0.3443]

Total Amount 0.8203∗∗∗ 0.8203∗∗∗ 0.8203∗∗∗ 0.8203∗∗∗

(millions of dollars) [0.1098] [0.0757] [0.1072] [0.1430]

Category 1 -0.0128 -0.0128 -0.0128 -0.0128

[0.1243] [0.0841] [0.1190] [0.1653]

Category 2 -0.1235 -0.1235 -0.1235 -0.1235

[0.1227] [0.0829] [0.1173] [0.1181]

Category 3 -0.0197 -0.0197 -0.0197 -0.0197

[0.1297] [0.0880] [0.1246] [0.0966]

Category 4 0.0832 0.0832 0.0832 0.0832

[0.1242] [0.0857] [0.1212] [0.0982]

Category 5 -0.0188 -0.0188 -0.0188 -0.0188

[0.1181] [0.0803] [0.1135] [0.1219]

Category 6 0.0596 0.0596 0.0596 0.0596

[0.1093] [0.0739] [0.1045] [0.1158]

Category 7 0.0922 0.0922 0.0922 0.0922

[0.0973] [0.0655] [0.0926] [0.1208]

Category 8 -0.1363 -0.1363∗ -0.1363 -0.1363

[0.1093] [0.0738] [0.1044] [0.1019]

Category 9 0.2214∗∗ 0.2214∗∗∗ 0.2214∗∗ 0.2214∗∗∗

[0.0992] [0.0688] [0.0973] [0.0695]

Category 10 0.3954∗∗∗ 0.3954∗∗∗ 0.3954∗∗∗ 0.3954∗∗

[0.0825] [0.0570] [0.0807] [0.1661]

Race Dummy Y Y Y Y

Cycle Dummy Y Y Y Y

Observations 1148 1148 1148 1148

Notes: The dependent variable is a dummy for winning an election. Party strength is a state-wide measure of the pop-
ularity of the party. Category j is a binary indicator for whether candidate i received money from firms operating in
category j. Index j is an indicator of the degree of concentration of the industries. Industries are categorized into 10
groups based on their concentration ratio. The indicator j is incremented by one with every 10 percent increase in the
measure of concentration. Clustered standard errors are in parentheses. The estimation includes the open-seats races for
the U.S. House Representatives. Both cycle and race dummies are used in all the estimations. In Column 1 error terms
are corrected for heteroscedasticity using the method suggested by Davidson and MacKinnon (1995). Column 2 repre-
sents heteroscedasticity-consistent Eicker-White standard error, in Column 3 and 4 error terms at clustered at race and
cycle level respectively.∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Table 2.9: The effect of the components of campaign contributions on the odds of a candidate winning
an open-seat race (based on the market structure)

(1) (2)

Base(All Open-Seat Races) Close Open-Seat Races

β Coefficient Standardized β β Coefficient Standardized β

Party Strength 0.8719∗∗∗ 0.1217∗∗∗ 0.9310∗∗∗ 0.1294∗∗∗

[0.2973] [0.3123]

Total Amount 0.8203∗∗∗ 0.6823∗∗∗ 0.8697∗∗∗ 0.7263∗∗∗

(millions of dollars) [0.1098] [0.1195]

Category 1 -0.0128 -0.0079 -0.0227 -0.0130

[0.1243] [0.1362]

Category 2 -0.1235 -0.0514 -0.2225 -0.0742

[0.1227] [0.1741]

Category 3 -0.0197 -0.0113 -0.0300 -0.0157

[0.1297] [0.1482]

Category 4 0.0832 0.0599 0.0777 0.0536

[0.1242] [0.1290]

Category 5 -0.0188 -0.0111 0.0028 0.0015

[0.1181] [0.1280]

Category 6 0.0596 0.034 0.0785 0.0411

[0.1093] [0.1147]

Category 7 0.0922 0.051 0.1493 0.0753

[0.0973] [0.0977]

Category 8 -0.1363 -0.0786 -0.1521 -0.0805

[0.1093] [0.1155]

Category 9 0.2214∗∗ 0.1749∗∗ 0.2319∗∗ 0.1785∗∗

[0.0992] [0.1035]

Category 10 0.3954∗∗∗ 0.3128∗∗∗ 0.3515∗∗∗ 0.2694∗∗∗

[0.0825] [0.0852]

Race Dummy Y Y Y Y

Cycle Dummy Y Y Y Y

Observations 1148 1084

R2 0.52 0.505

Notes: The dependent variable is a dummy for winning an election. Party strength is a state-wide measure of the popular-
ity of the party. Category j is a binary indicator for whether candidate i received money from firms operating in category j.
Index j is an indicator of the degree of concentration of the industries. Industries are categorized into 10 groups based on
their concentration ratio. The indicator j is incremented by one with every 10 percent increase in the measure of concen-
tration. Robust standard errors are in parentheses. The first two columns include the open-seats races for the U.S. House
Representatives, and the last two columns represent the close open-seats races for the U.S. House Representatives. Both
cycle and race dummies are used in all the estimations. ∗ significant at 5% ∗∗ significant at 1%, ∗∗∗ significant at 0.1%.
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Table 2.10: Shorrocks-Shapley decomposition of the R-squared

(1) (2)

Base(All Open-Seat Races) Close Open-Seat Races

Shapley Value Shapley %R2 Shapley Value Shapley %R2

Party Strength 0.0364 7.2 0.0387 7.42

Total Amount (millions of dollars) 0.1285 25.42 0.1238 23.79

Category 1 to 8 0.0406 8.03 0.0469 9.01

Category 9 0.061 12.09 0.0661 12.69

Category 10 0.0881 17.45 0.971 18.65

Cycle Dummies 0.0046 0.92 0.0043 0.82

Race Dummies 0.146 28.88 0.1437 27.61

Race Dummy Y Y Y Y

Cycle Dummy Y Y Y Y

Total 0.5053 100 0.5204 100

Notes: The dependent variable is a dummy for winning an election. Party strength is a state-wide measure of the
popularity of the party. Category j is a binary indicator for whether candidate i received money from firms operat-
ing in category j. Index j is an indicator of the degree of concentration of the industries. Industries are categorized
into 10 groups based on their concentration ratio. The indicator j is incremented by one with every 10 percent in-
crease in the measure of concentration. Robust standard errors are in parentheses. The first two columns include the
open-seats races for the U.S. House Representatives, and the last two columns represent the close open-seats races
for the U.S. House Representatives. Both cycle and race dummies are used in all the estimations. ∗ significant at
10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Figure 2.5: The Relation between concentration ratio and the average size of firms
operating in that industry

Note: This figure plots the correlation between average size of firm and the concentration ratio of the
industry between 1997 and 2014. The average size of firm has been calculates by dividing the total number
of employees by the total number of establishments in a specific industry. The concentration ratio is “the
percentage share of the 50 largest firms of total sales, receipts, or revenue”.
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Chapter 3

Ethnic Heterogeneity and STDs in

Canada†

3.1 Introduction

Sexually Transmitted Diseases (STDs) continue to be an important issue of concern in

Canada. The Public Health Agency of Canada reports that STDs account for more than 50

percent of all reported infectious diseases in Canada (PHAC, 2015). Despite all the efforts of

Health Canada and the PHAC to promote the prevention of the STDs, rate of reported cases

of chlamydia, gonorrhea, and infectious syphilis increased by 57.6, 38.9, and 101.0 percent,

respectively, between 2003 and 2012.1

STDs impose a tremendous health burden on individuals. Untreated gonorrhea and

chlamydia are the main cause of Pelvic Inflammatory Diseases (PID) (Wiesenfeld et al.,

†This research was supported by funds to the Canadian Research Data Centre Network (CRDCN) from
the Social Science and Humanities Research Council (SSHRC), the Canadian Institute for Health Research
(CIHR), the Canadian Foundation for Innovation (CFI), and Statistics Canada. Although the research and
analysis are based on data from Statistics Canada, the opinions expressed do not represent the views of
Statistics Canada. In addition, the data includes information copied with permission from Canada Post
Corporation.

1Public Health Agency of Canada (2015).
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2012). PIDs can lead to serious and long-term medical complications such as to infertility,

ectopic pregnancy, and chronic pelvic pain. Moreover, untreated STDs facilitate the sexual

transmission of HIV infections by increasing the HIV viral load in genital fluids (Wasserheit,

1992). In addition to the potential long term effect of STDs on the health and well-being of

individuals, they place a substantial economic strain on the health-care system of Canada.

For instance, the expected annual cost of chlamydia, the most commonly reported notifiable

infection in Canada (PHAC, 2012), is about 50 million dollars (Tuite et al., 2012), and the

estimated cost of new HIV infections, which includes the present value of treatments, loss of

productivity, and loss of quality of life, is about $1.3 million per person (Kingston-Riechers,

2011).

Identifying the determinant factors that contribute to the spread of STDs is crucial for

preventing future infections and efficiently allocating scare health resources. In recent years,

a wide strand of literature has focused on developing and applying mathematical models to

understand, predict and prevent the spread of infectious diseases including STDs (Chowell

and Hyman, 2016; Eames and Keeling, 2004; Zuma et al., 2003; Lin et al., 2013). However,

modelling STDs epidemics remains challenging, as they differ from other infectious diseases

in their unique method of transmission.2 It is well documented that the structure of sexual

network is a vital determinant of STD propagation (Keeling, 2005; Potterat et al., 2002;

Pongou, 2009; Cahu et al., 2014; Pastor-Satorras et al., 2015).

In this paper we focus on ethnic heterogeneity as a determinant of STDs in Canada. One

out of five residents of Canada is a foreign-born. According to the 2011 National Household

Survey (NHS), Canada’s proportion of foreign-born individuals, valued at 20.6 percent,3

ranked first among the G8 countries.4 Racial and ethnic ties create closed social networks

with rigid in-group boundaries, hampering the intra-group communication and dissemination

of information (McPherson et al., 2006; Kossinets and Watts, 2009). Slow information flow

2According to the World Health Organization (WHO, 2016), STDs mainly transmitted through sexual
union with an individual who is carrying an STD.

3Approximately 6,775,800 of Canadian residences are foreign-born individuals.
4Including Canada, France, Germany, Italy, Japan, Russia, the United Kingdom, the United States.
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among groups encourages individuals to ethnically diversify their sexual partners in order to

lower the chance of getting caught cheating. Anonymity thus facilitates the spread of STDs

by promoting sexual infidelity and broadening sexual networks among ethnic groups.

We empirically test the hypothesis of the paper using data collected from the 2013-2014

Canadian Community Health Survey (CCHS). This paper only includes the respondents of

the survey aged between 15 and 49 who have had intercourse at least once in their life.

We compute an index of ethnic heterogeneity, named HHI, at the forward sortation area

level and find that ethnic diversity increases the number of sexual partners, and hence the

chances of contracting a sexually transmitted disease. Our results are robust to a wide range

of individual controls.

Estimating the effect of ethnic diversity on sexually transmitted diseases is challenging.

The extent of ethnic diversity in a neighborhood might be driven by voluntary migration

into the area. Individuals’ characteristics such as family type, education, ability, and sexual

desire, can highly impact the selection of a place to live. This in turn affects ethnic het-

erogeneity and at the same time the structure of sexual networks, and hence the chances

of contracting a sexually transmitted disease. Therefore, the estimates of the paper can be

biased since it is difficult to control for all the characteristics of the individuals. We tackle

the potential endogeneity issue described above in three different ways.

First, following Altonji et al. (2005), we test the sensitivity of the model to the selection

of unobservable variables, by using additional observable explanatory controls, including

age, gender, marital status, sexual orientation, migration status, education, occupation,

household income, and drinking and smoking habits. We find that the sign and magnitude of

the HHI effect is remarkably stable when adding a rich set of controls. This insensitivity of the

estimates suggests that the bias owing to unobservables is small, and it is therefore unlikely

that the selection of unobservables explains away the entire effect of ethnic heterogeneity

on the outcomes. Second, we instrument for the FSA-level value of ethnic heterogeneity by

using the 2006, 2001, and 1996 values of HHI, average house prices, and average household
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income. The results indicates that the positive effect of HHI on the number of sexual partners

and the prevalence of STDs is not due to recent voluntary migration into a neighborhood,

nor it is related to the unobservable variables. Finally, we further confirm the validity of

the casual HHI effect on outcomes by showing that ethnic heterogeneity does not affect the

prevalence of non-transmitted diseases (e.g., asthma, arthritis, high blood pressure, heart

disease, migraine, cancer, and diabetes).

The rest of the paper is laid out as follows. Section 2 surveys previous related literature.

Section 3 explains the mechanism by which ethnic heterogeneity affects the formation of

human sexual network and the prevalence of STDs. Next, we briefly discuss the measure of

ethnic heterogeneity used in this paper. Section 5 introduces the data and the next section

describes empirical approach of the paper. Section 7 discusses our results, and the last

section concludes.

3.2 Literature review

To the best of our knowledge, this study is the first study to examine the effect of ethnic

diversity on the spread of STDs in a multi-ethnic developed country. The theoretical frame-

work of this paper in based on the paper by Pongou (2009) which proposes a theory that

explains the role of ethnic diversity in formation of sexual networks, and investigates the

effect of ethnic diversity on the spread of the sexually transmitted diseases in Africa.

Previous studies show a pattern of homophily in social and economic human networks

(Currarini et al., 2009; McPherson et al., 2001; Jackson, 2010; Hsieh and Lee, 2016; Currarini

et al., 2009; Golub and Jackson, 2012). By contrast, Pongou (2009) shows that this pattern

does not work in socially prohibited relationships, such as sexual infidelity. Individuals

diversify their sexual partners ethnically to hide behind the anonymity, and thus in addition

to deriving utility from having multiple sexual partners, they benefit from the lower chances

of getting caught cheating. This is aligned and adds to the previous studies by Pongou and
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Serrano (2009, 2013).

This paper relates to a number of studies which show that understanding the structure

of sexual networks is essential to explain the transmission of STDs. Liljeros et al. (2003) and

Doherty et al. (2005) demonstrate that the dynamic of sexual partnerships and the topology

of sexual networks are better predictors of the dissemination of STDs than individual be-

havior. In a related paper, Eames and Keeling (2004) show that even rare presence of mixed

and concurrent sexual relationships in a network imposes a significant risk of infection on all

members of that network, even though they are practicing serial monogamy. Furthermore,

Pongou and Serrano (2009, 2013) show that the structure of a sexual network can explain

the existing gap between male and female prevalence of HIV/AIDS. For instance, they show

that in a patriarchal society, in which men hold the positions of power, women are more

susceptible to HIV infection than men, and that women’s vulnerability to infection with

HIV decreases by progressing towards gender equality and women’s empowerment.

The results of this study are consistent with a growing body of literature that explores

the effect of migration as a social determinant of the spread of STDs. Mayer and Beyrer

(2007) show that the recent increase in labour mobility in South Africa is associated with a

higher rate of HIV infections. Particularly, they show that male migrants’ risk of infection

is 26 times larger in non-marital relationships with local females than in their relationships

with their own wives. Hogben and Leichliter (2008) argue that in the process of settling and

integrating into the social and economic realms of the United States, new migrants might

engage in high-risk sexual behaviors (i.e., unprotected paid sex) and thus get infected. Later,

they can act as a bridge among sexual networks to transmit the infection to members of other

communities.

This paper also contributes to the strand of literature investigating the determinants

of STDs in Canada. According to Wylie and Jolly (2001), the size of a sexual network

varies between 2 and 82 individuals in Manitoba, and the chances of STDs transmission is

significantly higher in groups with more participants. De et al. (2007), using information on
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5,701 STD patients in Alberta between 1991 and 2003, show that ethnic identity and sexual

orientation are the two main determinants of gonorrhea reinfection between Canadians. Sen

and Luong (2008), employing cross-province data from 1991 to 1999, show that higher beer

prices, as a proxy of costs of alcohol consumption, are associated with a reduction in the

rate of chlamydia and gonorrhea infections in Canada. Bajaj et al. (2017) using a sample of

35,099 Canadian individuals, demonstrate that individuals’ place of residence and behavioral

factors (e.g., income, marital status, education, alcohol and smoking habits) are determinants

of the STDs transmission in Canada.

3.3 Mechanism of influence

In this section, we provide the mechanism by which ethnic heterogeneity affects the formation

of the sexual network structure in a multi-ethnical society and hence, is a determinant of

the spread of sexually transmitted diseases.

Modelling sexually transmitted diseases is different from other contagious diseases, as

they are uniquely transmitted through sexual union with a person who is carrying an STD.

Although many recent studies have focused on the individuals’ sexual behaviours as fun-

damental factors of the prevalence of STDs, the main determinant of STDs propagation at

the population level is the structure of the sexual network. The implied network structure

is a vital factor of determining the population patterns of exposure. Therefore, in the re-

cent years, a growing body of literature has been devoted to identify the factors affecting

the structure of the sexual networks. Although many factors affect the size, formation of

linkages, and connectivity of a sexual network, this paper focuses on ethnic diversity as a

determinant factor. In other words, the primary aim of this paper is to determine whether

ethnic heterogeneity increases the number of sexual partner and the prevalence of STDs in

a multi-cultural country.

Sexual networks refer to a group of individuals who are linked either directly or indi-
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rectly through sexual contact with each other (Flom et al., 2001). Many studies show that

having multiple and concurrent sexual partner is the main building block of sexual networks

that facilitates transmission of STDs (Eames and Keeling, 2004; Pongou and Serrano, 2013;

Halperin and Epstein, 2004). According to Laumann (1994), Size, density, and connectivity

of sexual networks are the main factors affecting the spread of STDs. Anderson (1999) shows

that the presence of a small group of people who are not in a committed relationships and

tend to change their partners frequently has significant implications for the prevalence of

STDs in a society.

According to Morris and Kretzschmar (1995), as relationships can overlap or start without

any delay, having multiple sexual partners permit a rapid spread of STDs through a network

which leads to an increase in the number of individual who are infected at a later time. The

paper by Pongou (2009) shows how ethnic heterogeneity can increase the optimal number

of sexual partner and positively affect the transmission and persistence of a STD in a multi-

ethical society. The paper assumes a society that is made up of several different ethnic

groups, and regardless of ethnic background, individuals gain positive utility from having

sexual partners. Finding a partner involves a positive cost, as it requires spending time and

effort. The society does not appreciate polygamy and the probability of detecting infidelity

is greater than zero. An unfaithful individual will be punished if caught cheating, the cost

associate with infidelity has two major components: First, as monogamy is a norm in the

society all couples, married or common law, consider sexual exclusively as a contractual

condition of their union. By breaking the bargains, individuals are at risk of losing their

family ties and relationships.5 Second, given that monogamy is a social norm, having multiple

sexual partners within a short period time is considered as a failure to commit and it is

not appreciated by the members of the society. Therefore, the social reputation of the

individuals with multiple sexual partners are impaired and they might get abandoned by

the other members which will make it difficult for them to find a long-term partner in the

5Treas and Giesen (2000).
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future. As a result, individuals have a strong preference for hiding the presence of multiple

sexual partners. Ethic groups in a society create close social networks with pre-defined

communication networks, hampering the intra-group communications and dissemination of

information. This means information flows more easily within a group rather than intra-

group (McPherson et al., 2006; Kossinets and Watts, 2009). The slow rate of information

dissemination fosters anonymity across different ethnic groups which reduces the chance of

being caught cheating, and therefore, leads to an increase in the individuals’ optimal number

of sexual partners. This optimizing behaviour increases the scope of a sexual network and

facilitates the transmission of sexually infections.

3.3.1 Testable implications

As mentioned, ethnic heterogeneity is a determinant factor of the formation of human sexual

networks. Ceteris paribus, introducing a new ethnic group will increase the individual’s

optimal number of partners and therefore affect the spread of sexually transmitted diseases.

The network effect of the model has two testable implications:

1. Controlling for the individuals’ characteristics, a person who lives in a more ethnically

diverse neighborhood is more likely to have more sexual partners compared to one who

lives in a homogenous neighborhood.

2. As discussed above, an increase in the number of sexual partners has a great implica-

tions for transmission of STDs in a society. Therefore it is expected that incrementing

ethnic diversity increases the probability of catching an STD by positively affecting

the optimal number of partners and broadening the scope of a sexual network.
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3.4 Ethnic diversity

This study uses the ethnolinguistic fractionalization index (referred to as HHI)6 as a measure

of ethnic heterogeneity. This index measures the probability that two randomly chosen indi-

viduals from a population are from different ethnic groups. The HHI is the most frequently

employed measure of ethnic fragmentation in the economic literature (Posner, 2004).

We calculate the index of ethnic heterogeneity, at the Forward Sortation Area (FSA)

level.7 Each FSA is composed of the first three characters of Canadian postal codes as

follows: the first character is a letter that represent the province or territory (shown in

figure 3.1), the second character is a number that shows if the area is urban or rural, and

the last character is a more specific identifier of an urban or rural area. We use the following

formula to calculate the ethnic diversity within each FSA:

HHIf = 1−
∑
e

s2
ef , (3.1)

where sef denotes the share of ethnic group e in FSA f . Figure 3.2 shows the map

of ethnic heterogeneity across Canada, and Figure 3.3 shows the distribution of the ethnic

heterogeneity in the sample.

3.5 Data and empirical strategy

3.5.1 Data

The empirical analysis of this study uses data from the master files of the Canadian Commu-

nity Health Survey (CCHS) 2013-2014, National Household Survey (NHS) 2011, and publicly

available Censuses of Population 2006, 2001, and 1996: profile series. All dependent and ex-

planatory variables are driven from the master file of the 2013-2014 CCHS except the main

variable of interest, ethnic heterogeneity, which is calculated using the master file of the 2011

6It is also known as the ELF index.
7There are 1,621 FSAs in Canada.
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NHS. The CCHS and the NHS are merged based on the residential FSA of the respondents

which is only available in the master files.8

The CCHS is a cross-sectional survey that gathers health-related data of the Canadian

population such as: health status, health care utilization and health determinants. In ad-

dition, the CCHS collects a wide range of socio-economic and demographic characteristics

of the respondents. The large sample size of this survey provides the researcher with the

opportunity to analyze the data within different groups of individuals or at a specific regional

level. The CCHS 2013-2014 targets individuals living in private dwellings who are aged 12

years or older, and in total, includes information for 127,462 individuals living in the ten

provinces and three territories.9

The Census of Population provides the most comprehensive demographic, social and

economic statistical data on every person living in Canada. The census is conducted by

Statistics Canada every five years, and all individuals are required to complete and return

the census questionnaire. However, to maintain data confidentiality, researchers are provided

by a sample of 1 in 5 extracted from Census of Population. Before 2011, the long mandatory

questionnaires were sent to approximately 20 percent of respondents, however, in 2011,

the long mandatory questionnaires were replaced by a voluntary long questionnaires that

targeted to a random sample of 4.5 million households (NHS-2011).10

Dependent variables

The main dependent variable of this paper is a binary variable that takes the value of one if

the respondent has ever been diagnosed with a sexually transmitted infection, zero otherwise.

8It is also important to mention that the publicly available 2013-2014 does not include one of the main
dependent variables (number of sexual partners), and several explanatory variables are available only in a
categorical format (e.g., age, income,...). In addition, the publicly available NHS only contains information
on a 2.7% sample of respondents. Therefore, using the master file will provide us with a more precise estimate
of the ethnic heterogeneity index.

9Approximately 40 percent of interviews were conducted in person and 60 percent over the phone. The
response rates of households and single-persons are 75.9 and 87.3 percent, respectively. Data is collected
directly from the survey respondents. Although proxy reporting is allowed in the CCHS, there is no case of
proxy response in the sub-sample of the 2013-2014 used in this paper.

10The final participation rate for the NHS was 68.6%.
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This question was asked to respondents aged 15 to 49 who answered yes or did not provide

a valid answer to the question asking whether they have ever had sexual intercourse in their

life.11 Among all respondents who were between 15 and 49 years old, 39,830 of them are

included in this study, as they provide a valid answer (yes or no) to the question related to

the sexually transmitted infections.12

The secondary dependent variable of this paper is the respondent’s number of different

sexual partners in the 12 months preceding the survey. This question, that is only available

in the master files of the CCHS, was asked to respondents aged 15 to 49 who have had sexual

intercourse in the past 12 months. The results of both questions are presented in Table 3.1,

part a.13 It is worthwhile to mention that the reported number of sexual partner caps at

four. In total, 3.6 percent of the individuals reported that they have had 4 partners or more

in the 12 months preceding the survey. The average number of sexual partners is 1.17 when

marital and common-law partners are included and 1.39 otherwise. The average prevalence

of STDs within the sample is 0.082, increasing to 0.095 when excluding married individuals

or those in a common-law relationship.

Figures 3.4 and 3.5 illustrate the relationship between FSA-level ethnic heterogeneity on

the number of sexual partners and the prevalence of STDs, respectively. The average number

of sexual partners and the prevalence of STDs are calculated for each quintile. The figures

suggest that ethnic heterogeneity is positively correlated with both the number of sexual

partners and the prevalence of STDs. Interestingly, the average number of partners and

the average of prevalence of the STDs increases with HHI for the first four quintiles, which

is consistent with the predictions of the model. However, both the average prevalence of

STDs and the average number of partners drop for the fifth quintile. This can be explained

11In total, 50,785 out of 128,310 of the survey respondents were between 15 and 49 years old. Among
them, 81.7 percent have had intercourse at least once in their life, while 11.9 percent have never been sexually
inactive, and the rest (6.3 percent) did not provide a valid answer.

12This study excludes the data on 4,350 respondents that did not provide a valid answer to the main
dependent variable of this study.

13All the regressions and descriptive analysis are weighted using the person weight variable: WTS M. In
the sample, each person is representative of a group of individuals with similar characteristics.
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in two ways: first, living in a highly diversified neighborhood encourages individuals to

break their social ties and communicate with members of other ethnic groups, and according

the model, the ethnic heterogeneity increases the sexual infidelity only if communication and

dissemination of information is limited across ethnic groups; second, some ethnic groups hold

more conservative sexual attitude compared to the average population, and are less likely

to provide accurate information about their sexual activities,14 or get engaged in sexual

partnerships (an individual would forgo the chance of finding a partner in that group due to

the high marginal cost of searching in that group).

Explanatory variables

Based on the Employment Equity Act, the population of Canada has been classified into

fourteen different ethnic groups: White, Aboriginal, South Asian, Chinese, Black, Filipino,

Latin American, Arab, Southeast Asian, West Asian, Korean and Japanese, Other visible

minorities, Multiple visible minorities. Detailed data on visible minority groups from the

2011 NHS were used to calculate ethnic heterogeneity (HHI), using Equation 3.1. The

calculated HHI index is assigned to the individual records of CCHS based on the first three

characters of the residential postal code of the respondents. Part b of Table 3.1 represents

the summary statistic of the computed HHI.

To properly identify the effect of ethnic heterogeneity, this study controls for individual

characteristics that might affect the spread of STDs. We control for the basic characteristic

of individuals such as, age, gender, marital status (married, common-law, single), sexual

orientation (heterosexual, homosexual, or bisexual), and migration status (Canadian born

or foreign born). In addition, we include a binary variable, which takes the value of one if

the respondents of the survey smokes cigarettes everyday, zero otherwise. We also control for

the respondent’s frequency of drinking alcoholic beverages by including a variable that lies

between 0 and 7, where a higher number indicates more frequent consumption of alcoholic

14According to Kustec et al. (2016) and Harrington et al. (2001), members of certain religion and cultural
groups and are more likely to underreport their sexual activities.
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beverages.15 Next, we include a dummy which is equal to one if the respondents hold a

bachelor’s degree or higher, and zero otherwise. Furthermore, we control for the occupation

status of respondents by including a binary variable that takes the value of one if the re-

spondents worked during the week preceding the survey, zero otherwise. Lastly, individuals

are grouped according to 10,000 dollar intervals of household income:16 the reference group

corresponds to individuals whose reported yearly household income is between 0 and 10,000

dollars, while the final dummy accounts for the individuals with yearly household income

exceeding 150,000 dollars. We include 14 dummies for the presence of the individuals in each

category of household income.

Table 3.1, panel c displays summary statistics of the main controls variables used in this

study.

3.5.2 Identification strategies

Quantifying the effect of FSA-level ethnic heterogeneity on the sexually transmitted disease

is challenging. According to the Tiebout sorting model, while individuals are free to decide

where to live and in what communities, their characteristics actively affect their selection.

For instance, individuals living in families with kids tend to reside in neighborhoods with

public schools. At the extreme, assuming only two neighborhoods, one neighborhood will

end up composed entirely of families with kids while the other will only contain elderly and

single individuals.17 Similarly, in order to facilitate finding a sexual partner, individuals

with more sexual desire might choose to reside in a neighborhood with a larger number of

potential sexual partners (potential self-selection bias). This action, by itself, increases the

chance of engaging in sexual activities, and hence increases the chances of getting infected.

150 for not drinking, 1 for drinking less than once a month, 2 for drinking once a month, 3 for drinking two
or three times a month, 4 for drinking once a week, 5 for drinking two or three times a week, 6 for drinking
four to six times a week, and 7 for drinking everyday.

16Household income data in the CCHS 2013-2014 is imputed, which means missing values due to lack of
a valid answer to the household income are replaced using a nearest neighbour imputation method based on
a modeled household income. In the sample of the CCHS 2013-2014 used for the purpose of this study, the
data on house hold income of 10,213 (25.6 percent of) respondents were imputed.

17See Tiebout (1956).
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Therefore, ethnic heterogeneity might be endogenous in this framework.

We address this issue of potential endogeneity in three different ways: first, by controlling

for variables that might have an impact on the FSA-level value of ethnic diversity and at the

same time on outcomes variables. For instance, controlling for education and income, which

are indicators of individuals’ ability. Second, by implementing an instrumental variables esti-

mator using three sets of instrumental variables, including the 2006, 2001, and 1996 values of

ethnic heterogeneity, average value of house prices,18 and average value of household income

as instrumental variables for the 2011 value of ethnic heterogeneity. Lastly, by conducting

falsification tests and evaluating the effect of ethnic heterogeneity on non-transmitted dis-

eases such as, asthma, arthritis, high blood pressure, heart disease, migraine, cancer, and

diabetes.

Individual-specific controls

To estimate the implications of the model, we begin by examining the effect of ethnic diversity

on the number of partners and on the likelihood of contracting sexually transmitted diseases.

Specifically, we use Ordinary Least Square regression (OLS) to estimate our baseline model

as follows:

yif = β0 + β1hhiif + γe + λcma + εif , (3.2)

where yif is the dependent variable. We run the regression twice: first, the dependent

variable is the number of sexual partners of respondent i who resides in FSA f in the 12

months preceding the survey; second, the dependent variable is a binary variable which

take the value of one if the respondent i, living in FSA f , has ever been diagnosed with

an STD, and zero otherwise. The main variable of interest is the FSA-level value of ethnic

heterogeneity, hhiif , which is computed based on equation (3.1) and assigned to respondents

18House prices are driven based on a question that was asked to the respondent of the survey than owns
their house; “If you were to sell your dwelling now, for how much would you expect to sell it”.
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according to their current residence. γe and λcma are ethnic and Canadian Metropolitan

Areas (CMA) fixed effects,19 respectively. Finally, εif is the error term. All error terms is

this study are clustered at the FSA level (1,621 FSA groups).

The first approach to address endogeneity concerns is to control for variables that might

have an impact on HHI and at the same time on the number of sexual partners and the

prevalence of STDs. Importantly, we add proxy variables for ability which is unobservable.

Following Altonji et al. (2005) and similar to Pongou (2009), we use the ratio of βF
(βR−βF )

to

measure how large the selection of unobservable variables need to be to explain away all the

entire effect of FSA-level ethnic heterogeneity on the dependent variables, where βF is the

point estimate of HHI where a full set of control is used and and βR represents the estimated

coefficient of HHI when only a restricted set of observable controls is used. We re-estimate

the baseline specification, as in 3.2, adding the extra individual specific controls as follows:

yif = β0 + β1hhiif + CifΠ + AifΦ + γe + λcma + εif , (3.3)

where Cif is a vector of respondent i’s basic personal characteristics, which includes

age, gender, marital status, sexual orientation, migration status, and drinking and smoking

habits. Second, we add a vector of respondent i’s characteristics, Aif , which includes edu-

cation, occupation, and household income that are proxy variables for ability (Ashenfelter

and Rouse, 1998; Berry et al., 2006).

It is worthwhile to mention that, as both dependent variables of this paper are self-

reported, it is likely that our estimates are biased downward in both scenarios. As sexual

habits and attitudes are private information, depending on social and cultural norms, indi-

viduals might not reveal their real sexual behavioral patterns (this is known as the Social

Desirability Bias). Kustec et al. (2016), Harrington et al. (2001), and Hser et al. (1999) show

that individuals tend to underreport their positive STD status. Fenton et al. (2001), Brown

and Sinclair (1999), and Kelly et al. (2013) show that the underreporting bias increases with

1913 ethnic and 155 CMA dummies are included in the regressions.
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the number of partners. Therefore, it is likely that the magnitude of the point estimates

of the effect of ethnic heterogeneity on the number of partners and prevalence of STDs are

likely to be the lower bound of the actual effects.

Instrumental variable approach

We tackle the potential endogeneity problem by instrumenting for the FSA-level value of

ethnic heterogeneity using a set of variables from the past most recent three censuses (2006,

2001, and 1996). We require instruments that are correlated with the value of FSA-level

ethnic diversity but uncorrelated with the unobservable characteristics of the ethnic groups

that affect the prevalence of the STDs.

The first component of the IVs is the previous FSA-level values of ethnic diversity, which

is inspired by Alesina et al. (1999). The identification assumption is that, the pervious value

of HHI is highly correlated with the current ethnic ethnic heterogeneity, but unrelated to the

current number of sexual partners or prevalence of STDs in a neighborhood. This reassures

us that results of the paper are not contaminated by the recent endogenous migration.20

Each set of our IVs also include the average value of FSA-level house prices and household

income, which are inspired by a large strand of economics literature that investigates the

cause of migration into and out of a neighborhood. The results of both theoretical and

empirical studies suggest that wages and house prices are the main factors affecting the

household location decisions (Bover et al., 1989; Cameron and Muellbauer, 1998; Johnes and

Hyclak, 1994; Strassmann, 2000; Plantinga et al., 2013). Individuals tend to relocate into

neighborhoods with higher wages, while relatively higher house prices discourage migration

into the neighborhood (Eichman et al., 2010). At the individual level of migration analysis,

individuals are considered to be price-takers in either the labour or housing markets who have

to accept the wages and house prices of the neighborhood they are moving into (Dahl and

Sorenson, 2010; Kennan and Walker, 2011; Plantinga et al., 2013). In addition, it is unlikely

20We did not have earlier data on ethnic diversity to use as instrument, as the previous censuses do not
report detailed data on visible minority groups.
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that the previous average value of housing price and household income in a neighborhood is

correlated with other factors that affect the prevalence of the STDs.

We use data from the 2006, 2001, and 1996 publicly available censuses to calculate the

instrumental variables at the FSA-level.21 The previous values of FSA-level ethnic hetero-

geneity, HHI, are calculated using Equation 3.1. The average value of FSA-level house price

correspond to the average expected selling price of owned-occupied dwellings in each FSA.22

Finally, the average value of FSA-level of household income refers to the total household

income earned by all members of the family which has been divided by the square root of

the family size of the household. This adjustment makes the household income comparable

for different sizes of the family, as cost of living for additional member of a household is

relatively lower than for an individual who lives alone.

Panel b of Table 3.1 illustrate the summary statistics of the IVs. As shown the average

value of ethnic heterogeneity increased from 23.52 percent in 1996 to 33.75 percent in 2011.

Panel D of Table 3.1 displays the average value of dwellings and household income for in

2011, 2006, 2001, and 1996. The average value of dwelling (the average value of household

income) increased by 68 (113) percent between 1996 and 2011.

Identification checks

In the recent years, a growing body of economics literature has employed “tests of design” to

gauge the plausibility of models or identification strategies Hartman et al. (2015). Placebo

tests are widely used to evaluate whether the apparent casual effect have to do with the

research design, and not with the presence and effects of hypothesized causal mechanisms.

Following Pongou (2009), we use placebo diseases to examine the effect of ethnic het-

erogeneity on a set of alternative dependent outcomes. Placebo diseases are seven different

non-transmitted diseases.23 If the intervention shows that the ethnic heterogeneity is corre-

21A 20 percent sample representative of the whole population has been used in the census public data.
22Tenant-occupied, band houses, and farm dwellings are not included.
23Including asthma, arthritis, high blood pressure, heart disease, migraine, cancer, and diabetes.
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lated with the series of non-transmitted diseases then the validity of the research design is

called into question.

3.6 Results

3.6.1 Main

The main results are summarized in Tables 3.2 and 3.3, showing the effect of ethnic het-

erogeneity on the number of partners and the prevalence of sexually transmitted diseases,

respectively using different sets of controls.

Table 3.2 reports the estimated effect of the FSA-level ethnic diversity on the number of

sexual partners in the 12 months preceding the survey. Column 1 shows that the estimated

coefficient of ethnic heterogeneity in 0.159, when only CMA and ethnic fixed effects are used.

This result indicates that a one standard deviation increase in the residential neighbourhood

of individual leads to an increase in the number of his/her sexual partners equal to 0.0364

units. After adding age and gender controls the point estimate drops to 0.123 (column 2).

We re-run the estimation while adding a large set of individual-level controls. Column 3

represents that the point estimate falls to 0.088 after controlling for marital status, sexual

orientation, smoking and drinking habits, a binary indicator of being an immigrant. The

estimated coefficient of the effect of HHI on the number of sexual partners increases slightly

to 0.094 when we control for education, occupation status, and household income (column

4). To investigate the effect of type of the residential area (urban vs rural), we re-run the

same regression twice; first, we add a dummy that take the value of one if the individual

is residing in an urban area, otherwise zero and second, we re-run the estimates for those

individuals who are residing in urban area, separately. The results of these practice are

shown in columns 5 and 6, respectively. In both cases the point estimates are significant

and the magnitudes change slightly. Finally, column 7 displays the effect of ethnic diversity

on the number of sexual partners for those individuals who are in a committed relationship
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(married or common-law partners), as we can see the point estimate is almost half of the

point estimate with the same specification (column 4). These results are not surprising,

considering that the dependent variable is the number of sexual partners in the 12 months

preceding the survey, it is highly expected that individuals in a committed relationships do

not revel the true number of sexual partners in case of infidelity.

Table 3.3 displays the estimates of the effect of the FSA-level ethnic heterogeneity on the

prevalence of STDs. Column 1 displays the results for the basic specification in which we

only include CMA and ethnic fixed effects (the point estimate of HHI is equal to 0.0444).

In this scenario a one standard deviation increase in the ethnic diversity of the residential

neighbourhood of a sexually active individual will increase the chance of getting infected

by 1.015 percent. Column 2 illustrates that the point estimate of HHI increases to 4.79

percent when we add age and gender controls. The probability of getting infected increases

to 5.29 when we add the second set of individual controls, including marital status, sexual

orientation, smoking and drinking habits, and immigrant status (column 3). Finally, in

column 4, if we additionally control for education, occupation, and household income the

likelihood of getting infected declines to 4.71 percent. The magnitude and significance of

the HHI point estimates are notably stable, considering that all the controls that are added

to the model are powerful and statistically significant. Columns 5 and 6, similar to table

3.2, display the results of the same specification controlling for the type of residential area

(urban vs rural). In column 5 we add a dummy that take the value of one if the individual is

residing in an urban area, otherwise zero and in column 6 , we re-run the regression for those

individuals who are residing in urban area, separately. In both cases the significance of the

point estimates remain intact and the change in the magnitudes are negligible. Column 7

represents the effect of ethnic diversity on the prevalence of STDs within individuals who are

in a committed relationship (married or common-law partners), as we can see the magnitude

of the point estimate is bigger and it remains significant. This is suggestive that the results

of this paper is not entirely driven by individuals who are out of a committed relationship.
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As discussed before, unobservable variables such as ability might affect HHI and at the

same time number of sexual partner and probability of getting infected with an STD. Using

the ratio of βF
(βR−βF )

, we measure how large the selection of unobservable variables need to

be to explain away all the entire effect of FSA-level ethnic heterogeneity on the dependent

variables. Column 4 of Tables 3.2 and 3.3 illustrate the point estimate of HHI where a full

set of control is used (βF ), while column 2 of Tables 3.2 and 3.3 represents the estimated

coefficient of HHI when only a restricted set of observable controls is used (βR). According

to our estimates, the selection of unobservable variables would have to be 3.30 and 58.88

times greater than the selection of observable variables to attribute the effect of HHI on the

number of partners and the probability of getting infected with an STD, respectively. Both

computed ratios are significantly greater than one, which suggests that it is not likely that

the entire estimated effects are driven by the selection of the unobservables.

We grouped individuals according to their ethnic group, migration status, and gender,

and estimate the effect of FSA-level ethnic heterogeneity on the number of sexual partners

and the prevalence of STDs within each group separately. In total, we have 10 different

groups: whites, white non-immigrants, white immigrants, aboriginals, visible minorities,24

visible minorities non-immigrants, visible minority immigrants, immigrants, males, and fe-

males. Tables 3.4 and 3.5 report the results of this practice. The effect of ethnic diversity on

both STDs and number of sexual partners become insignificant when we only include immi-

grants in our regressions (columns 3, 7, and 10). It is predictable that we see little or no effect

among immigrants from different ethnic groups. First, it might be more difficult for immi-

grants to find a sexual partner due to cultural and language barriers. Second, immigrants of

certain countries might have more conservative sexual behaviours (i.e., Muslim immigrants).

Third, the government of Canada requires all individuals who apply to become a permanent

resident of Canada and applicants of temporary resident visa who lived in certain countries

or territories25 more than six months in the preceding year before entering Canada to pass

24Everyone except whites and aboriginals.
25146 out of 279 countries or territories. For a full list of countries visit http://www.cic.gc.ca/english/
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a medical exam. The exam includes an HIV/ADIS and Rapid Plasma Reagin (RPR), which

is useful in diagnosing syphilis infection. Individuals who tests positive are banned from

entering Canada.

The estimated coefficient of HHI on the prevalance of STDs is bigger when we only

include females compared to when only men are included (columns 8 and 9). When caught

cheating, women are often more severely punished than men, so they try harder to hide

their infidelity. It is therefore not surprising that the effect of ethnic heterogeneity is larger

within the female cohort. This result is aligned with the prediction of the model, and also

consistent with the findings of Cahu et al. (2014) and Pongou (2009).

3.6.2 Instrumental variables

The results of IV estimates are illustrated in Tables 3.7 and 3.8 including a full set of

controls. In order to make sure that the exclusion restrictions are satisfied, we only report

the IV estimation results after adding the full set of controls, similar to the specification of

the last column of Tables 3.2 and 3.3.

Table 3.7 reports the IV estimates of ethnic heterogeneity on the number of sexual part-

ners, and Table 3.8 shows the IV estimates of ethnic diversity on the prevalence of STDs.

The full set of control variables were included in these regressions: the individual controls,

ethnic controls, and CMA controls. Columns 2, 3, and 4 of Tables 3.7 and 3.8 report the IV

estimates in which we use the previous value of FSA-level ethnic heterogeneity, the average

value of house prices, and the average value of household income in the 2006, 2001, and

1996 censuses, respectively. The second-stage estimates show a positive and highly signifi-

cant effect of ethnic heterogeneity on the number of sexual partners and the prevalence of

STDs. Furthermore, the magnitude of point estimates are close to the OLS estimates. These

results suggest that the presence of potential omitted variables is not strongly biasing the

OLS estimates.

information/medical/dcl.asp.
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As we mentioned before, the dependent variable, STD, is equal to one if the respondent

has ever been diagnosed with a STD, zero otherwise. As we do not have information on the

exact time of infection, we check the robustness of the model by excluding the individuals

who have been sexually active before 1996 (whom have been sexually active for more than 17

years), and using the 1996 FSA-level value of FSA-level ethnic heterogeneity, average value

of house prices, and Household income as instrumental variables. Column 6 of Table 3.8

reports the results of this exercise, the point estimate of the ethnic heterogeneity coefficient

on the prevalence of STDs remains significant and magnitude is slightly higher than the

OLD estimates.

3.6.3 Falsification test: The effect of ethnic diversity of the non-

transmissible diseases

The results of the paper suggest that an increase in ethnic diversity in a FSA increases the

prevalence of STDs. We test the validity of the casual inference by replacing the dependent

variable (STD) with seven different non-transmitted diseases, outcomes that should not be

affected by HHI: asthma, arthritis, high blood pressure, heart disease, migraine, cancer, and

diabetes. In all regression, the dependent variable is a dummy that takes the value of one if

the respondent of the survey is suffering from the marked disease, zero otherwise.

Table 3.9 illustrates the results of this exercise. As shown in column 1 to 7 all the coef-

ficients are statistically insignificant. The absolute value of the point estimates are smaller

than in the original model, and the signs of the coefficients are mixed. These findings suggest

that it is not likely that the value of ethnic heterogeneity has an impact on the prevalence

of non-infectious diseases, which indicate that our mechanism passes the falsification test.

These results are consistent with the findings of the falsification test conducted by Pon-

gou (2009), which shows that the value of ethnic diversity does not affect the prevalence of

infectious diseases which are not sexually transmitted.
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3.7 Conclusion

This study contributes to a growing body of literature that focuses on understanding the

dynamic of the formation of sexual networks as an essential tool for identifying the deter-

minants of the spread of STDs. We apply sexual network analysis to explain how ethnic

diversity affects the formation of sexual network and hence, the spread of sexually transmit-

ted diseases in a multicultural framework. Optimizing individuals ethnically diversify their

sexual partners in order to hide their infidelity behind the anonymity nurtured by the slow

dissemination of information across different ethnic groups within a society. This optimizing

behavior facilitates the spread of STDs by increasing sexual infidelity and broadening sexual

networks among ethnic groups.

We employ a detailed data set of 39,830 sexually active individuals aged between 15 to

49, obtained from the 2013-2014 CCHS, to empirically test the implications of the model.

The results confirms that individuals living in the highly ethnically heterogenous neighbor-

hoods have more sexual partners and are more susceptible to STDs compared to residents

of ethnically homogeneous neighborhoods.

In order to ensure that the relationship between HHI and outcomes is causal we use

three strategies. First, using the method developed by Altonji et al. (2005) we show that

the selection on unobservable variables needs to be 58.88 (3.30) times greater to attribute

the entire effect of ethnic diversity on the prevalence of STDs (the total number of sexual

partners). Second, we use the 2006, 2001, and 1996 values of HHI, average house prices,

and average household income as instrumental variables for HHI. The IV estimates results

confirm the positive effect of HHI on outcomes. Finally, the results of the placebo test show

that ethnic heterogeneity does not significantly affect the prevalence of non-communicable

diseases in our sample.
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Appendix

Figure 3.1: Forward Sortation Area*

Source: Innovation, Science and Economic Development Canada (ISED), available at https://www.ic.gc.

ca/eic/site/bsf-osb.nsf/eng/br03396.html
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Figure 3.2: Ethnic diversity*

Source: Statistics Canada.
The map is created using ArcGIS Online mapping tools.
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Figure 3.3: Distribution of ethnic diversity index (HHI)*

Source: Statistics Canada.
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Figure 3.4: Effect of FSA-level ethnic heterogeneity on the number of sexual partners*

Note: Error bars show 95 percent confidence interval around the mean.
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Figure 3.5: Effect of FSA-level ethnic heterogeneity on the prevalence of STDs*

Note: Error bars show 95 percent confidence interval around the mean.
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Table 3.1: Summary statistics*

Variable Observations Mean Std. Dev.

Part a

STDs 39,830 0.08251 0.2751

STDs (excluding marital & common law partners) 18,435 0.0951 0.2933

STDs (just marital & common law partners) 21,395 0.0738 0.2615

STDs (males) 18,320 0.0638 0.2445

STDs (females) 21,510 0.1016 0.3022

# of sexual partners 39,795 1.1651 0.7624

# of sexual partners (excluding marital & common law partners) 18,405 1.3861 1.0984

# of sexual partners (Just marital & common law partners) 21,390 1.0125 0.3043

# of sexual partners (males) 18,320 1.2289 0.8461

# of sexual partners (females) 21,510 1.0999 0.6599

1 sexual partner 39,795 0.784 0.4115

2 sexual partner 39,795 0.0674 0.2507

3 sexual partner 39,795 0.0329 0.1783

4 or more sexual partner 39,795 0.036 0.1882

Part b

HHI 39,830 0.3375 0.2287

HHI 2006 39,755 0.2989 0.2244

HHI 2001 39,310 0.2601 0.2154

HHI 1996 38,040 0.2352 0.2028

Part c

Male 39,830 0.5059 0.4500

Age 39,830 33.7789 9.2288

Age of first intercourse 39,830 17.465 3.2318

Married 39,830 0.3792 0.4852

Common-law 39,830 0.1581 0.3648

Immigrant 39,830 0.2282 0.4197

Notes: The summary statistics are weighted. (continued on the next page)
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Summary statistics (continued from previous page)*

Variable Observations Mean Std. Dev.

Part c (continued from previous page)

Bisex 39,830 0.0143 0.1187

Homosex 39,830 0.0176 0.1316

Alcohol frequency 39,830 2.6145 1.5290

Daily smoking 39,830 0.1931 0.3947

Education 39,830 0.2926 0.4550

Worked last week 39,830 0.7552 0.4299

Household Income 39,830 8.62211 4.0345

Part d

Mean value of dwellings 2011 39,830 267,988.8 151,385.4

Mean households income 2011 39,830 94,479.33 29,486.63

Mean value of dwellings 2006 39,755 208,276.2 121,099.9

Mean households income 2006 39,755 86,177.97 37,350.67

Mean value of dwellings 2001 39,310 172,125.5 82,954.7

Mean households income 2001 39,310 61,555.59 19,146.85

Mean value of dwellings 1996 38,040 159,444.8 80,434.67

Mean households income 1996 38,040 44,329.03 13,431.42

Notes: The summary statistics are weighted.
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Table 3.2: The effect of ethnic heterogeneity on the number of partners*

Dependent Variable: Number of Sexual Partners

(1) (2) (3) (4) (5) (6) (7)

HHI 0.159∗∗∗ 0.123∗∗ 0.0883∗ 0.0944∗∗ 0.0816∗ 0.0892∗ 0.0472

(0.0518) (0.0514) (0.0464) (0.0465) (0.0470) (0.0528) (0.0339)

Age -0.0167∗∗∗ -0.0111∗∗∗ -0.0112∗∗∗ -0.0112∗∗∗ -0.0116∗∗∗ -0.0032∗∗∗

(0.0007) (0.0008) (0.0008) (0.0010) (0.0008) (0.0006)

Gender 0.124∗∗∗ 0.0711∗∗∗ 0.0645∗∗∗ 0.0645∗∗∗ 0.0669∗∗∗ 0.0234∗∗∗

(0.0121) (0.0118) (0.0118) (0.0118) (0.0135) (0.00696)

Common-law -0.289∗∗∗ -0.291∗∗∗ -0.290∗∗∗ -0.303∗∗∗ 0.0335∗∗∗

(0.0178) (0.0180) (0.0180) (0.0206) (0.0118)

Married -0.224∗∗∗ -0.224∗∗∗ -0.227∗∗∗ -0.224∗∗∗

(0.0170) (0.0177) (0.0177) (0.0197)

Homosexual 0.344∗∗∗ 0.343∗∗∗ 0.343∗∗∗ 0.376∗∗∗ 0.233

(0.104) (0.104) (0.104) (0.111) (0.143)

Bisexual 0.401∗∗∗ 0.408∗∗∗ 0.407∗∗∗ 0.444∗∗∗ 0.190∗∗

(0.0665) (0.0661) (0.0661) (0.0723) (0.0873)

Daily Smoking 0.0973∗∗∗ 0.0966∗∗∗ 0.0965∗∗∗ 0.100∗∗∗ 0.0239∗

(0.0182) (0.0186) (0.0186) (0.0220) (0.0141)

Immigrant 0.00949 0.0165 0.0161 0.0227 -0.00458

(0.0242) (0.0245) (0.0245) (0.0262) (0.0181)

Alcohol Frequency 0.0730∗∗∗ 0.0720∗∗∗ 0.0718∗∗∗ 0.0735∗∗∗ 0.0087∗∗∗

(0.0042) (0.0043) (0.0049) (0.0043) (0.00254)

Education N N N Y Y Y Y

Worked Last Week N N N Y Y Y Y

HH Income N N N Y Y Y Y

Ethnic Y Y Y Y Y Y Y

CMA Y Y Y Y Y Y Y

Urban N N N N Y N N

Sample Restriction NA NA NA NA NA Urban-Area Married &

Common-law

Observations 39,795 39,795 39,795 39,795 39,795 29,870 21,390

Notes: The dependent variable is the number of respondent’s different sexual partners in the 12 months preceding the interview. HHI is an
index of ethnic heterogeneity that measures the probability that two different randomly chosen individuals from a population are from different
ethnic groups, and is calculated at the FSA-level using Equation 3.1. All regressions include a constant, and weighted clustered standard errors
(at the FSA level) are in parentheses. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Table 3.3: The effect of ethnic hetherogeneity on the prevalence of STDs*

Dependent Variable: STD

(1) (2) (3) (4) (5) (6) (7)

HHI 0.0444∗∗ 0.0479∗∗∗ 0.0529∗∗∗ 0.0471∗∗∗ 0.0397∗∗ 0.0439∗∗ 0.0544∗∗

(0.0184) (0.0184) (0.0176) (0.0176) (0.0179) (0.0203) (0.0219)

Age 0.0011∗∗∗ 0.0023∗∗∗ 0.0023∗∗∗ 0.0023∗∗∗ 0.0026∗∗∗ 0.0007

(0.0003) (0.0003) (0.0003) (0.0003) (0.0004) (0.0004)

Gender -0.0384∗∗∗ -0.0461∗∗∗ -0.0433∗∗∗ -0.0432∗∗∗ -0.0471∗∗∗ -0.0355∗∗∗

(0.0047) (0.0047) (0.0047) (0.00471) (0.00545) (0.00623)

common-law 0.00796 0.0115 0.0116 0.0104

(0.0078) (0.0078) (0.00779) (0.00930)

Married -0.0382∗∗∗ -0.0331∗∗∗ -0.0327∗∗∗ -0.0368∗∗∗ -0.0413∗∗∗

(0.0062) (0.0061) (0.00611) (0.00692) (0.00831)

Homosexual 0.122∗∗∗ 0.122∗∗∗ 0.122∗∗∗ 0.123∗∗∗ 0.0986∗

(0.0316) (0.0315) (0.0315) (0.0341) (0.0575)

Bisexual 0.138∗∗∗ 0.133∗∗∗ 0.133∗∗∗ 0.136∗∗∗ 0.0996∗∗

(0.0285) (0.0283) (0.0283) (0.0314) (0.0399)

Daily Smoking 0.0436∗∗∗ 0.0404∗∗∗ 0.0404∗∗∗ 0.0386∗∗∗ 0.0431∗∗∗

(0.0067) (0.0068) (0.00677) (0.00777) (0.0105)

Immigrant -0.0429∗∗∗ -0.0465∗∗∗ -0.0467∗∗∗ -0.0487∗∗∗ -0.0483∗∗∗

(0.007) (0.0069) (0.0069) (0.0073) (0.0084)

Alcohol Frequency 0.007∗∗∗ 0.0085∗∗∗ 0.0084∗∗∗ 0.0083∗∗∗ 0.0057∗∗∗

(0.0015) (0.0016) (0.0016) (0.0018) (0.0021)

Education N N N Y Y Y Y

Worked Last Week N N N Y Y Y Y

HH Income N N N Y Y Y Y

Ethnic Y Y Y Y Y Y Y

CMA Y Y Y Y Y Y Y

Urban N N N N Y N N

Sample Restriction NA NA NA NA NA Urban-Area Married &

Common-law

Observations 39,830 39,830 39,830 39,830 39,830 29,900 21,400

Notes: The dependent variable is a dummy variable that takes the value of one if the respondent of the survey has been diagnosed with a
sexually transmitted disease, zero otherwise. HHI is an index of ethnic heterogeneity that measures the probability that two different randomly
chosen individuals from a population are from different ethnic groups, and is calculated at the FSA-level using Equation 3.1. All regressions
include a constant, and weighted clustered standard errors (at the FSA level) are in parentheses. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗

significant at 1%.
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Table 3.6: First-Stage Estimates*

(1) (2) (3)

HHI HHI HHI

2006 HHI 0.975∗∗∗

(0.0108)

2006 House Prices 0.0407

(0.0185)

2006 HH Income -0.00752

(0.0394)

2001 HHI 0.924∗∗∗

(0.0318)

2001 House Price -0.108∗

(0.0597)

2001 HH Income 0.718∗∗∗

(0.205)

1996 HHI 0.886∗∗∗

(0.0324)

1996 House Prices -0.0257

(0.0685)

1996 HH Income 0.805∗∗∗

(0.29)

Individual-specific controls Y Y Y

Ethnic fixed effects Y Y Y

CMA fixed effects Y Y Y

Observations 39,755 39,310 38,040

Notes: HHI is an index of ethnic heterogeneity that measures the probability that two different randomly chosen individuals
from a population are from different ethnic groups, and is calculated at the FSA-level using Equation 3.1. We instrument HHI
using three different sets of instrumental variables; 2006 FSA-level value of HHI, average house prices, and average household
income (Column 1), 2006 FSA-level value of HHI, average house prices, and average household income (Column 2), and 1996
FSA-level value of HHI, average house prices, and average household income (Column 3). All the first stage estimates in-
clude a full set of controls including; age, gender, marital status, sexual orientation, smoking and alcohol habits, immigration
status, level of education, occupation status, household income, and ethnic and CMA fixed effects. All regressions include a
constant, and weighted clustered standard errors (at the FSA level) are in parentheses. ∗ significant at 10% ∗∗ significant at
5%, ∗∗∗ significant at 1%.
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Table 3.7: IV estimates of the effect of ethnic heterogeneity on the number of partners*

Dependent Variable: Number of Sexual Partners

(1) (2) (3) (4)

OLS IV IV IV

2006 HHI, 2001 HHI, 1996 HHI,

house prices, house prices, house prices,

& HH income & HH income &HH income

HHI 0.0944∗∗ 0.0970∗∗ 0.0988∗ 0.119∗∗

(0.0465) (0.0484) (0.0532) (0.0572)

Individual-specific controls Y Y Y Y

Ethnic Y Y Y Y

CMA Y Y Y Y

1st stage F-stat 2957.1 375.5 254.2

Observations 39,795 39,720 39,275 38,010

Notes: The dependent variable is the number of respondent’s different sexual partners in the 12 months preceding the interview.
HHI is an index of ethnic heterogeneity that measures the probability that two different randomly chosen individuals from a pop-
ulation are from different ethnic groups, and is calculated at the FSA-level using Equation 3.1. In the columns marked IV, we
instrument HHI using three different sets of instrumental variables; 2006 FSA-level value of HHI, average house prices, and av-
erage household income (Column 2), 2006 FSA-level value of HHI, average house prices, and average household income (Column
3), and 1996 FSA-level value of HHI, average house prices, and average household income (Column 4). All regressions include a
constant, and a full set of controls including; age, gender, marital status, sexual orientation, smoking and alcohol habits, immi-
gration status, level of education, occupation status, household income, and ethnic and CMA fixed effects. All regressions include
a constant, and weighted clustered standard errors (at the FSA level) are in parentheses. ∗ significant at 10% ∗∗ significant at
5%, ∗∗∗ significant at 1%.
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Table 3.8: IV estimates of the effect of ethnic heterogeneity on the prevalence of STDs*

Dependent Variable: STD

(1) (2) (3) (4) (5)

OLS IV IV IV IV

2006 2001 1996 1996

house prices, house prices, house prices, house prices,

HH income, HH income, HH income, HH income,

& HHI &HHI & HHI & HHI

HHI 0.0471∗∗∗ 0.0493∗∗∗ 0.0543∗∗∗ 0.0640∗∗∗ 0.0497∗

(0.0176) (0.0181) (0.02) (0.0227) (0.029)

Individual-specific controls Y Y Y Y Y

Ethnic fixed effects Y Y Y Y Y

CMA fixed effects Y Y Y Y Y

Years of sexual activity≤17 N N N N Y

1st stage F-stat 2957.7 375.6 254.3 225.8

Observations 39,830 39,755 39,310 38,040 20,170

Notes: The dependent variable is a dummy variable that takes the value of one if the respondent of the survey has been diagnosed with a
sexually transmitted disease, zero otherwise. HHI is an index of ethnic heterogeneity that measures the probability that two different ran-
domly chosen individuals from a population are from different ethnic groups, and is calculated at the FSA-level using Equation 3.1. In the
columns marked IV, we instrument HHI using three different sets of instrumental variables; 2006 FSA-level value of HHI, average house
prices, and average household income (Column 2), 2006 FSA-level value of HHI, average house prices, and average household income (Col-
umn 3), and 1996 FSA-level value of HHI, average house prices, and average household income (Column 4 and 5). Column 5 displays the
results of regressions only including the sample of individuals who have been sexually active for less than 17 years. All regressions include a
constant, and a full set of controls including; age, gender, marital status, sexual orientation, smoking and alcohol habits, immigration status,
level of education, occupation status, household income, and ethnic and CMA fixed effects. All regressions include a constant, and weighted
clustered standard errors (at the FSA level) are in parentheses. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.
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Table 3.9: Falsification: Coefficients on ethnic heterogeneity for the prevalence of non-transmitted diseases*

(1) (2) (3) (4) (5) (6) (7)

Asthma Arthritis Blood Heart Migraine Cancer Diabetes

Pressure Disease

HHI -0.0181 0.0026 0.0240 -0.0036 0.0153 -0.0081 0.0066

(0.0176) (0.0162) (0.0177) (0.0058) (0.0226) (0.0103) (0.0095)

Individual-specific controls Y Y Y Y Y Y Y

Ethnic Y Y Y Y Y Y Y

CMA Y Y Y Y Y Y Y

Observations 39,830 39,830 39,830 39,830 39,830 39,830 39,830

Notes: Dependent variables are binary variables which take the value of one if the respondent of the survey has the marked
disease, zero otherwise. All regressions include a constant, and a full set of controls including; age, gender, marital status, sex-
ual orientation, smoking and alcohol habits, immigration status, level of education, occupation status, household income, and
ethnic and CMA fixed effects. All regressions include a constant, and weighted clustered standard errors (at the FSA level) are
in parentheses. ∗ significant at 10% ∗∗ significant at 5%, ∗∗∗ significant at 1%.

*Data of Figures 3.1, 3.2, 3.3, 3.4, and 3.5, and Tables 3.1, 3.2, 3.3, 3.4, 3.5, 3.6, 3.7, 3.8, and 3.9 include
information copied with permission from Canada Post Corporation. The attached custom data at the FSA
level is provided for use in accordance with the terms and conditions of the Statistics Canada Open License
Agreement.
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